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preparedness is vague and the mandates are cosmetic, not worth the paper 
on which they are written. 

The reality on the ground is that, for decades, hospital systems have 
tried to optimize staffing levels by downsizing and reengineering. This has 
led to repeated cycles of staffing shortages, particularly among nurses. 
Before the Covid war, industry experts were forecasting future shortages of 
doctors, nurses, and other healthcare personnel. When staffing shortages 
developed during past emergencies, like flu outbreaks or hurricanes, 
hospitals plugged local gaps by enlisting a ready (and expensive) reserve of 
traveling and per diem personnel. The per diem programs are stronger in 
bidding for nurses and respiratory therapists than in hiring physicians who 
provide emergency and critical care. The Covid pandemic created huge, 
sustained staffing gaps all over the country that could not be filled with 
such ad hoc reservists. 

As we shift our focus from the people over to their equipment, we see 
the reality on the ground is that hospital systems increasingly use just-in- 
time inventory practices. They purchase their equipment and supplies 
through large group purchasing organizations. These organizations source 
nearly all PPE and most medical supplies and ventilators from other 
countries, especially China. In an emergency, they have no power over 
these foreign supply chains. 

Reflecting to us about his work on the stockpile, a former HHS official 
concluded that shared responsibility is key. Not only does there need to be 
agreement at all levels about what to keep in the federal stockpile, but 
hospitals and health departments need to have plans and stockpiles of their 
own. Just-in-time supply chains aren’t enough, and the federal stockpile 
can’t be the only source of supplies in an emergency. In his view, “It’s the 
SNS, not CVS.” 

The healthcare work force is poorly distributed. Healthcare workers and 
other resources are concentrated in major urban areas, but over 20 percent 
of the population resides far outside of these areas. Local hospitals in small 
towns and rural areas often lack equipment and adequately trained staff, and 
the nearest major medical center may be hundreds of miles away. 


Many cities have some procedures and capability for handling a specific 
emergency, like a single mass casualty event. But a sustained war like this 
one went well beyond those plans. The better systems improvised, usually 
at the metro level, trying to pool and share resources, but with weak 
inventories of supplies and limited reserve capability to tap trained nurses 
and doctors. Small town, rural, and underresourced communities were left 
to fend for themselves. 

Once the pandemic arrived, a poorly prepared healthcare system quickly 
became a system in crisis. 

This crisis immediately exposed the vulnerability of hospital supply 
chains. When Wuhan locked down, China limited exports of PPE and 
medical supplies. As the virus surged around the world, American hospitals 
tried to purchase more PPE, ventilators, and other supplies, but nothing was 
available. FEMA initiated Project Airbridge to move supplies from 
overseas, and the White House formed the Supply Chain Task Force, led by 
Kushner. A few domestic companies tried to enter the ventilator market. 
When shortages persisted, healthcare workers were forced to improvise by 
reusing disposable items, using garbage bags for gowns, wearing soiled 
N95s for weeks on end, and making homemade face shields. 

With inadequate protection, healthcare workers were at grave risk. In the 
first year of the pandemic thirty-six hundred died from COVID-19. After 
the first wave of the virus crested, supplies improved gradually, but as the 
virus surged in subsequent waves, hospitals continued to experience 
episodic shortages. In our conversation with representatives of the 
American Nurses Association (ANA), we were told that the biggest issues 
facing nurses early in the pandemic could be summarized as “PPE, PPE, 
PPE, PPE.” 

In another example of crisis improvisation, Lloyd Armbrust realized the 
need for domestically produced PPE capacity at the start of the pandemic 
and took it upon himself to help deliver. With a background in building 
companies, but knowing virtually nothing about mask production, Armbrust 
started Armbrust American in May 2020 and began building a factory in 
Texas that would eventually produce one million medical-grade masks and 
respirators per day, which he supplied to schools, medical professionals, 
businesses, and directly to the public.” 


In our conversation with Armbrust, he emphasized his belief that such 
critical preparedness supplies need to have a domestic manufacturing base. 
He warned that domestic mask manufacturers struggle to compete with 
cheaper imports. His team demonstrated to one of us that Chinese masks 
and other PPE were often being sold for less than their estimated cost of 
production in China. These might be differences of only a few cents per 
mask but, to the large hospital buyers, that was enough to bypass domestic 
production. As the domestic producers then closed, the U.S. healthcare 
system remained reliant on foreign supply chains in a crisis. This point was 
also made by economists and other experts who spoke with us. Absent 
guaranteed orders and other action from the U.S. government to pay for 
domestic preparedness, this cycle will continue. 

This crisis also exposed the uneven distribution of hospital beds from 
one community to the next. In its early days, the pandemic overwhelmed 
hospitals in New York City and several other cities on the East Coast. 

Later, in the summer and fall of 2020, as Covid hot spots popped up 
around the country, many rural hospitals were simply overwhelmed. 
Doctors managed heavy caseloads in makeshift ICUs, running from code to 
code, day after day. Patients died in hallways. Many of these communities 
suffered high fatality rates, sometimes fivefold the rates seen in well- 
resourced, less-stressed communities. 

Many rural hospitals ran out of ICU beds. Usually, within the region, 
others had excess capacity. But because hospital systems were not required, 
incentivized, or used to sharing the load, they were forced to go it alone. 
They had to find available beds for their transfer patients with limited or 
zero awareness of capacity within the region. Unable to expand their supply 
of ICU beds quickly, they restricted demand instead by cancelling elective 
surgeries. 

Notice again the missing institutions that could provide an organized 
common defense. During the Covid war, some states and regions stepped 
up. They improvised what needed to be done. Sometimes this happened 
through voluntary cooperation. In Massachusetts, particularly in Boston, 
hospital leaders created groups of what one observer, Paul Biddinger, called 
“capacity specialists” from competing hospitals. They talked about which 
hospitals were overloaded and who had capacity. “Managing as a 
community,” Biddinger told us, meant they never ran out of ICU beds or 


ventilators. One of us who worked on these problems in the federal 
government, listening to this, commented that “Biddinger is describing how 
things should be done, but it wasn’t done like that everywhere.” 

In some states, governors used executive orders. Many states, such as 
Minnesota and Arizona, ended up doing excellent work, making up 
protocols for how to share patient loads and coordinate healthcare service. 
Once the executive orders expired, though, the improvisations faded. 
Hospital executives would not do these things voluntarily and CMS did not 
set standards to require regular peacetime coordination unless an emergency 
had been declared. 

The healthcare system was the final line of defense against the 
pandemic. As it frayed and sometimes failed, healthcare workers, especially 
those on the front line, paid a huge price. 

Before COVID-19 arrived, clinicians were already in a crisis of burnout. 
Their working conditions were increasingly difficult, with less autonomy, 
the constant drudgery of maintaining electronic health records, and other 
ballooning administrative burdens. When the pandemic arrived, these 
already depleted workers were strained ever further, especially those on the 
front line, who worked long hours in chaotic conditions with inadequate 
PPE. There was no vaccine in the first year. Some sickened; some died. 
Exhausted and fearing for their own safety, they suffered anxiety, 
depression, and emotional distress. 

By the beginning of 2022, more than 60 percent of physicians were 
reporting symptoms of burnout, which one healthcare leader called “the 
biggest increase of emotional exhaustion that I’ve ever seen, anywhere in 
the literature.” Constantly worrying that they might expose their friends and 
families to COVID-19, many caregivers isolated themselves. They stripped 
and showered in their front yards, stopped hugging their families, or 
completely stayed away from home after shifts, further straining their 
mental health. The camaraderie they had with each other eroded over time 
with isolation, elimination of social events, and the constant need to wear 
PPE. All this then mixed into a medical culture that was highly perfectionist 
and stigmatized mental illness. Many just suffered in silence.2 

In the first year of the pandemic one in five healthcare workers resigned, 
retired, or were fired. In 2022, 44 percent of infectious disease fellowship 


slots for young physicians went unfilled. As one specialist explained to us, 
a doctor-in-training “could take care of sick Covid in the ICU and get paid 
ICU money, or I could get death threats in [infectious disease] and not pay 
back my student loans.” 

Throughout the pandemic, many hospitals reported critical staff 
shortages. Hospitals responded to these shortages, as they always had, by 
hiring traveling workers. When states hit hardest by the virus offered high 
salaries and lucrative bonuses, many healthcare workers relocated, leaving 
many poorer hospitals even more short-staffed. Immigration and travel 
constraints made it harder for firms to recruit foreign residents or nurses.4 

Most states have Crisis Standard of Care (CSC) plans allowing hospitals 
to triage scarce resources once the state formally declares a crisis, but only 
a few states made formal CSC declarations. Some states ignored their plans, 
and sometimes the chaotic conditions in hospitals made it difficult for a 
state to determine whether a crisis had begun for a particular resource in a 
particular geographic area. In many hospitals, individual healthcare workers 
were forced to make difficult triage decisions anyway, sometimes without 
the necessary training, guidance, or legal protections. 

During the crisis, community-based care providers also struggled. 
Overnight, the demand for outpatient services plummeted, as patients 
canceled in-person appointments. Fewer appointments meant less revenue, 
and providers responded by laying off staff and reducing services. Some 
closed their doors. Most providers pivoted to telehealth, which slowly 
gained acceptance among patients, but one study estimated that half of all 
Americans lacked access to high-speed internet at home. 

As the final wall of defense crumbled or, in some places, collapsed, 
healthcare providers fell back on battlefield-style triage. The thousands of 
nurse, doctor, respiratory therapist, and paramedic survivors of the Covid 
frontline battlefields still carry many scars. 

Healthcare workers have mixed feelings about military metaphors like 
these. For some, they ring true. For others, it can make them uncomfortable. 
While there are certainly similarities between doctors and soldiers in this 
context, there are also important differences. For example, unlike soldiers, 
clinicians felt they never signed up to risk their lives. Many viewed 


medicine as a job, more than a calling, and were not interested in making 
greater than ordinary sacrifices for that job, even though many did. 

The military consciously builds camaraderie and offers respites from the 
front lines. Covid undermined camaraderie in hospitals and left workers 
little respite. Further, some felt the war/hero narrative was used by hospital 
executives as a way of evading accountability for the burdens and sacrifices 
of employees (e.g., send a “hero” email to the entire hospital to distract 
from botched communication or lack of PPE). 


BIOMEDICAL SURVEILLANCE—ONE MORE CUT 


In chapter 4, on containment, we introduced the issue of biomedical 
surveillance in the United States, getting data from healthcare facilities. 
There we treated it as a kind of early warning system. 

We returned to the issue again in chapter 6, on the tools for community 
defense. There we emphasized what communities could learn about who 
was at risk and what tools might work. 

We come back to this issue again in this chapter, on healthcare. Here we 
see it as a way to monitor and coordinate the capacity to deliver services, 
pool supplies, and see what kind of care works best. 

As we pointed out earlier, private healthcare organizations often have 
very good information on what is going on in their facilities and with their 
patients. Some have data insight tools that provide remarkable and up-to- 
date information. Companies are understandably reluctant to share those 
revealing dashboards, some quite advanced, either with their competitors or 
with the government, especially in a situation where they get no useful 
information or support in return. They might, however, support a national 
approach that helps everyone understand threatening conditions. Medicare 
and Medicaid, through CMS, have some potential regulatory tools. 

This is an interesting opportunity. It is not unique to healthcare. The 
airline industry, for instance, has a system it calls Aviation Safety 
Information Analysis and Sharing (ASIAS) that allows companies to share 
information about incidents with a third party, in this case, the MITRE 
Corporation, which employs thousands of people, has extensive data 
handling capabilities, and works with the Federal Aviation Administration. 
The electric utility industry also uses a third party, the North American 


Electric Reliability Corporation (NERC), to help regulate the power grid, 
working with the Department of Energy. In cybersecurity, the Department 
of Homeland Security convenes “industry specific” analysis centers to pool 
information. 

There is an emerging consensus in the healthcare industry that necessary 
data sharing in the United States can no longer be strictly voluntary, hit or 
miss. The movement to electronic health records offers an opportunity. 
Healthcare providers badly want accurate, actionable data on health threats. 
As we write this, in early 2023, they are anxious about capacity and trends 
in a challenging health season that combines renewed outbreaks of Covid, 
RSV (respiratory syncytial virus), flu, and more. 

Privacy has to be protected and companies will also have concerns about 
tort liability. If the system is designed well, focused on public health 
dangers, this is a solvable problem. A changing CDC does have a role it can 
play, including with its new Center for Forecasting and Outbreak Analytics. 


APPLYING BEST PRACTICES? 


When nurses and doctors provided face-to-face (mask-to-mask) care for 
their individual patients, they were not implementing coordinated public 
health strategies for healthcare delivery. There were no best treatment 
practices to review or share. They MacGyvered their way through it. 

The CDC’s limited biomedical surveillance effort did not provide this 
guidance because it did not quickly link confirmed Covid cases to the 
clinical information about the patients. The data did not show what kinds of 
people were most in danger, or what kinds of people were being helped by 
treatments. The CDC was not itself really at fault; CDC collects no data on 
its own. It relies completely on its state and local partners. Practitioners had 
to wait until academic researchers or better-informed foreign governments 
could offer such insight. 

Individual hospitals or healthcare companies might have better records. 
But their data is not connected enough to provide wider insight. In a crisis, 
that problem makes it difficult for leaders to investigate, on a large scale, 
what is working and not working. It is hard to learn and implement lessons. 

It was, for instance, a stroke of luck that doctors began informally 
sharing the news that high-flow nasal cannulas (thin tubes) were working as 


well for delivering oxygen to their patients as ventilators. This was a huge 
insight: high-flow patients could be managed awake in a standard hospital 
floor bed, while patients on ventilators required deep sedation in ICUs. 
Physicians now had another tool in their box to care for the overwhelming 
load of critically ill patients in their hospitals. 


Registered Nurse Kat Yi holds an iPad up to Eduardo Rojas, who is inside the ICU at 
Providence St. Jude Medical Center in Fullerton, California, so that he can talk to his wife on 
Christmas Day 2020. Because of measures to prevent coronavirus infection, seriously ill 
patients were often isolated and hospital staff had to serve as a link between them and their 
family members. PHOTO CREDIT: FRANCINE ORR/LOS ANGELES TIMES VIA GETTY IMAGES 


There was similar early luck in the revival and repurposing of “proning” 
(turning patients from their backs to their stomachs) for critically ill 
patients. This salvage method rapidly spread across the world through 
informal communication before it could be formally tested in trials. Proning 
is difficult. It requires a team of at least five to seven care providers to gown 
and mask, then lift and turn, without dislodging tubes and IV lines. But with 
little else to offer the sickest of the sick Covid patients, proning became a 


rite of passage, an expression that they were doing everything they could to 
honor their commitment to saving lives. 

These were anecdotal observations, not the product of systematic data 
analysis, which—even to use data that “deidentified” patients—was beyond 
the capacity of the healthcare system at the beginning of the 2020s. In 
chapter 9, on medical countermeasures and drugs, we note that Britain had 
a system that could enable such analysis, and that their system, and the 
scientists using it, yielded one of the most important treatment 
breakthroughs in the crisis. We believe such a biomedical surveillance 
system can be adopted in America. 

In addition to a better system of biomedical surveillance gathering data 
on what works, why not help doctors just share their best practices? The 
Covid war again reveals possibilities for how to do better. The doctors in 
the field, treating patients, naturally learned a lot and shared what they 
learned. But translating what they learned into broad formal guidance was 
slow, lagging months behind what was already happening in the field. 

For example, monoclonal antibodies became a valuable treatment. But 
the treatments became less useful as new variants of the virus escaped these 
agents. Physicians needed to learn about this quickly. 

In our vision of a national health security enterprise, with strategic-level 
governance, leaders might get frequent insight from an organized network 
of advisers, conducting weekly or even daily conference calls to update 
each other and plugged into the data gathering we also recommend. Best 
would be advisers working at institutions that handle large numbers of 
patients and have the capability to conduct rigorous clinical research on 
infectious disease. Such networks already exist in the Infectious Diseases 
Society of America and more informally. Each part of the nation has such 
hospitals. Also valuable would be health systems that routinely track the 
patients “longitudinally,” not just services that hospitals provided. 

Our healthcare organizations don’t always do a great job of translating 
possibility (new drugs, tests, or treatments) into actual practice by 
physicians in the field. That has been, and still is, a large problem in the 
Covid war. Americans have been learning how to do better. It is time to 
translate what they have learned into enduring lessons. 
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TRUST AND CONFIDENCE 
BREAK DOWN 


Anyone FAMILIAR WITH the history of public health interventions in 


America knows that they have often been resented and sometimes fiercely 
resisted. They have been seen as infringing on individual liberties or as 
unjustly targeting marginal and powerless communities regarded as 
unhealthy sources of disease. Yet many of these public health interventions 
were vitally successful. They made America’s growing cities much safer 
places in which to live. 

The American healthcare system has a unique, distinctive history, 
different from systems found in most other developed countries. When the 
Covid invasion hit, many Americans entered the crisis with a reasonably 
positive attitude toward medical professionals and their personal healthcare 
providers. They knew how to ask for help and believed that they had a good 
chance of readily getting it. Many less affluent rural and urban Americans, 
though, had long seen the healthcare system as remote, alien, and distrusted. 

The roots of distrust go deep among communities that have long felt 
marginalized. They include the legacy of the Tuskegee Study, in which 
Public Health Service doctors ran a study that, for decades, failed to treat 
syphilis in black males in order to study what happened to them. The 
cultural memory in the black community of this episode, which ended with 
press disclosures in 1972, is profound. 

There is a fundamental tension in American society, as in other 
countries, between individual freedom and collective responsibility. There 
is no simple solution to this tension. The tension can be mitigated by hyper- 


local efforts that connect everyday healthcare advice to more individuals in 
a trusted way. 

People have to experience the public health system more as positive help 
than negative confinement. It helps them stay safe as they go about their 
lives. It helps them find healthcare. Other developed countries have bridged 
this gap with outreach like that provided by public health nurses and other 
community health workers who do home visits and outreach in schools and 
neighborhood centers. Such outreach can connect ordinary people with the 
public health and healthcare system, building their trust and earning their 
confidence. 

Not only did the United States lack the public health workforce needed 
to connect with the community and help them cope with a pandemic, but 
also it lacked situation awareness about the needs and resources in many 
communities. Leaders therefore often had little idea how Americans would 
respond to their health initiatives, or what they might do on their own, if 
asked. 

Thus, the United States entered the pandemic crisis with weak surge 
capacity to reach local communities and limited public trust. The public 
health community had long expected that such a situation might produce a 
crisis of confidence in public and private institutions. Their worst fears 
were realized.2 


AN UNPRECEDENTED EXPERIMENT 


Ignorant about their public health institutions and detached from many 
community health concerns, American leaders entering the Covid war 
plunged ahead with a breathtaking political and social experiment. Facing a 
dangerous pandemic, they adopted the broadest, most ambitious, and 
intrusive set of government controls on social behavior in the history of the 
United States. 

Given the lack of preparation at all levels of government, mistakes were 
inevitable and to be expected, perhaps even excusable. Public confidence 
never recovered entirely from the April 2020 flip-flop about the usefulness 
of face masks. Anyone who had studied the work that had been done about 


how to communicate with people about risk and do public outreach could 
have anticipated the ensuing confused, frustrated, and hostile responses. 

Sadly, public communication did not get any better during the late 
spring and summer of 2020. That was the time when national authorities 
might have caught their breath, gathered evidence, made plans, and 
networked with organizations that had better roots in communities across 
America. 

For example, looking ahead to the problem of distributing vaccines, a 
National Academy of Sciences committee, co-chaired by William Foege 
and Helene Gayle, issued a report at the beginning of October 2020 that 
stressed how important it was for the CDC to develop a campaign using 
proven techniques from risk and health communication, social marketing, 
and behavioral science. The committee warned that the government— 
probably CDC and FDA working together, perhaps with Operation Warp 
Speed—would also need to build a risk communication and community 
engagement program that would partner with hospitals, pharmacies, faith- 
based organizations, community centers, schools, and universities to refine 
what to say, listen to reactions, and adjust. That didn’t happen.* 

All levels of American government started with a finite amount of social 
capital, which determined what people were willing to accept, and for how 
long. In order to preserve and increase that capital, governments needed to 
help the public to make a seemingly endless series of fateful choices, 
sometimes framed as if they were between “your money or your life.” We 
have explained why we think this binary framing was false and tragically 
unnecessary. 

These were complex decisions, made under difficult circumstances, with 
incomplete information. In addition, these were not one-time decisions, but 
decisions that communities were forced to revisit again and again, as the 
virus surged and receded in different parts of the country. 

As tools to reopen, like rapid antigen tests, became available, by the fall 
of 2020, the deeper problem was that state and local authorities still lacked 
adequate guidance on how to assemble and use those tools to reopen safely 
and manage the risks to their communities. Policy became paralyzed, 


especially with school closures. 


Sandra Lindsay, left, a nurse at Long Island Jewish Medical Center in Queens, New York, 
receives a dose of the Pfizer-BioNTech COVID-19 vaccine on December 14, 2020. She was 
the first person in the United States to receive a Covid vaccination outside of clinical trials. 
PHOTO CREDIT: MARK LENNIHAN/GETTY IMAGES 


As this false and unnecessary public framing took hold, some state 
legislatures curtailed the emergency powers of their governors and health 
departments, convinced that their actions were dangerous and irresponsible 
abuses of authority. We discussed how masks became a continuing 
flashpoint. Following President Trump’s lead, many Republican governors 
refused to adopt mask mandates or prohibited local governments and 
private businesses from mandating the use of masks. 


AGGRAVATING POLARIZATION 


We have criticized the quality of practical public health guidance, including 
guidance on how to reopen during the summer and fall of 2020, including 
the guidance offered from the CDC. We have commented on the 


improvisations, some of them quite remarkable, among many state and 
local defenders. 

It is therefore only fair to also note the unique environment in which 
these beleaguered public health authorities were working during those 
months. By May 2020 and on through the rest of the year, President Trump 
and some of his key advisers were effectively at war with much of their 
own government. The war usually took the form of constant public sniping, 
above all from the president. Behind the scenes, this warfare took the form 
of constant efforts to muffle, delay, or critique public guidance. 

We would find these interventions more understandable if they were part 
of a constructive dialogue to make the guidances more workable and 
practical. Close examination of what happened, revealed for instance in 
reports of the House Select Subcommittee on the Coronavirus Crisis, does 
not show such a story. These were not interventions to devise practical 
toolkits of the kind we have discussed. They instead were efforts to 
downplay the gravity of the crisis, limit the breadth of testing, or promote 
ideas that, somehow, the elderly could practically be segregated from 
otherwise unhindered community spread, perhaps with the hope of attaining 
the tempting mirage of “herd immunity.” 

Public health and hospital workers received death threats. Many 
resigned, retired, or were fired. Already understaffed public health 
departments could not fill open positions, leaving them even less prepared 
for the next pandemic. 

As President Trump gave up on crisis management during April and 
May 2020 and returned to wishing the crisis away, he capitalized on the 
predictable lockdown fatigue and resentment. President Trump poured acid 
on the strained bonds holding together the disparate communities that were 
already experiencing the crisis in such different ways. 

Without effective national leadership, everyone was on their own, 
turning to social media for arguments and reinforcement, fanning 
resentment and fatigue. Parents had to figure out whether and how to send 
kids to schools. Schools had to figure out under what conditions to let 
students into buildings or let them play. Those with different opinions were 
left to fight it out. Such fights moved into workplaces, nursing homes, 
stores, and restaurants. 


THE RISE OF MISINFORMATION AND DISINFORMATION 


This political and social situation was a petri dish for pathological social 
media. The Covid war was the first national emergency to unfold against 
the background of the fragmented twenty-first-century information 
universe, channeled in social networks that massively profited from 
amplifying hate and bile. To that toxic environment, add high-level public 
confusion, the constant spray of presidential acid, and substantial Russian 
and Chinese cyber mischief-making. 

Misinformation spread like wildfire, some of it truly fantastical in 
nature. By mid-2021, Facebook and Instagram had removed some 18 
million COVID-19 posts as potentially dangerous misinformation and 
labeled over 167 million posts as containing false statements. Some came 
from the misinformed, some from those seeking political, financial, or other 
personal ends. More sophisticated disinformation sowed doubt about the 
value of masks, the side effects of vaccines, and the benefits of quack cures. 
Vaccines were pronounced ineffective even though there was clear and 
resounding evidence to the contrary. In both the Delta (2021) and Omicron 
(2021-22) waves, the vast majority of hospitalized patients were 
unvaccinated.® 

Foreign sources of disinformation engaged and surreptitiously 
influenced topics such as viral origin and vaccine quality using coordinated 
disinformation campaigns. These malicious actors took advantage of social 
media platforms to exploit and aggravate the preexisting fault lines in 
American society. 

This was the first national experience where every citizen virtually every 
day was confronted by a torrent of misinformation. Beginning with Russian 
campaigns targeting the 2016 U.S. elections, Americans were confronting a 
cascade of disinformation the magnitude of which was only gradually 
appreciated. There were earnest attempts to counter this, but the traditional 
government channels of press conferences and traditional media outlets 
were not adequate to the task, as research has shown. And when 
government itself mumbled or misinformed, it invited derision. 

Policymakers could have gathered the information that people most 
need, tested messages to ensure that they would be understood as intended, 
disseminated them through popular channels, partnered with trusted 


intermediaries, monitored how things were going, and changed course as 
needed. Instead, they improvised. Often they sent untested, incoherent, 
uncoordinated messages, and then deplored the public confusion that this 
caused.4 

Under difficult circumstances, West Virginia made an effort to provide 
clear and practical communication. Its leaders thought hard about what their 
people wanted to know and how best to present it to them. 

People felt entitled to get answers to serious questions. They rightfully 
demanded transparency. Why were there lockdowns in places with no 
observed disease? What was wrong with walking on the beach during 
lockdowns? When was cleaning surfaces just “hygiene theater”? How could 
the bivalent booster be approved without human tests? Something was 
wrong, if the explanations were not forthcoming. Capable political leaders 
do not usually handle the communications surrounding their major policy 
initiatives in such a slipshod way. 


CRISIS MANAGEMENT AS A VITAL POLITICAL PROCESS 


As we pointed out in chapter 6, on community defense with few tools, there 
were many improvised efforts to create crisis management processes. Some 
of these efforts paid off in higher-quality policies with good links to what 
was happening in the field, in the clinics or emergency rooms, with 
practical knowledge about workplaces or schools, and links to people or 
institutions who could get things done out in neighborhoods. 

What we wish to stress here is that, where the improvised crisis 
management efforts worked, they also helped politically. They mattered not 
just because they might make policymakers a little wiser. They mattered 
because, if the process worked, people felt heard and understood. 

That is because the toolkit must include crisis communication. The 
toolkit would include procedures for gathering and analyzing real-time data, 
monitoring the state of the pandemic, in order to inform the public and see 
how the public responded. The toolkit would not rely on the Atlantic 
magazine or the New York Times or the Johns Hopkins Center for Health 
Security to organize ad hoc public information about the development of 
the crisis. 


These processes cannot be built from the top down. They need to build 
up from public-private partnerships that engage local messengers who have 
earned some trust in the community. For example, by September 2021, as 
Covid rates in rural America were more than 50 percent higher than 
anywhere else in the country, the Covid Collaborative and the Ad Council 
worked to build up a ground game, working with partners like the American 
Farm Bureau Federation, the Cooperative Extension System, and others to 
provide more trusted outreach in five states—Tennessee, Arkansas, Texas, 
Florida, and Minnesota—in areas with especially low vaccination rates.2 

There were successes. Some American Indian communities achieved 
high immunization rates, using their tribal sovereignty to create plans that 
worked in their communities, including reliance on networks of community 
health workers.12 

However, such successes were not systematically documented and 
shared, nor were the many failures. As a result, America’s national learning 
curve through 2020 and on into 2021 was flat or even negative. 

Because authorities were flying blind about how the virus was 
spreading, many communities probably imposed social controls long before 
they needed to. One of us analogizes such controls to a fire extinguisher. It 
is best against a small fire. Use it before a fire and it runs out. But it cannot 
put out a large fire. Timing was hard when authorities could not track the 
virus spread. So they used up a lot of their social capital before their crisis 
really arrived. 

Other communities, like Austin, Texas, used local experts to develop 
their own metrics for controls—a transparent stoplight chart that went up 
and down as cases surfaced, and which people could understand, to guide 
the “hammer and dance” cycle we have already described. In other words, 
part of a high-quality policy was also the way, using a reasonable 
communication plan, the policy shared high-quality understanding of what 
was going on—earning trust and confidence. 

Public health experts knew that a pandemic was coming, and another 
after that, even if they could not predict the details. They knew that 
governing authorities needed a toolkit in place, come what may, that could 
maximize safety and minimize controls. We discussed that in the previous 
chapter. 


And such a toolkit would include prototype public messages, tested to 
see if people found them credible and understandable, adaptable to 
emergency conditions. It would include connections with community 
partners, with the training and resources to go the last mile to deliver 
messages, hear concerns, and relay them to local and national authorities. 

Some public health experts understood much of this. They knew they 
would need to explain the risks, benefits, and priorities for vaccines and 
treatments. They knew they would have to deal with distrust and 
disinformation, while also protecting the most vulnerable groups. Operating 
in a system designed for another age, already struggling to meet even their 
existing responsibilities, they lacked the capacity to grapple with these new 
tasks. 

The value of these innovations is not just in policy; it is in politics. 
Different stakeholders are included. Their points of view are welcomed. A 
lot more people then understand what is happening and why, which earns 
trust and confidence. 


A STRATEGY FOR VACCINE ACCEPTANCE? 


During 2021, after the vaccines arrived, the strategic opportunity changed. 
A fortuitous combination of long-term investment in basic research, 
enterprising scientists, private companies, and government entrepreneurs 
had developed effective vaccines and started up very large production lines. 

Lots of vaccine, but only a sketchy distribution plan, one that delivered 
to states but left open many last-mile distribution issues in the hands of state 
and local authorities. Partly because of the Trump administration’s own 
ambivalent message about the crisis, a massive public campaign to explain 
and promote the vaccines had not been prepared. 

Getting vaccines into the appropriate arms requires logistical support 
and willing recipients. The Operation Warp Speed planners, who did many 
things well, did little to bring vaccines and people together. The program 
had none of the behavioral science expertise needed to take full advantage 
of the biomedical and manufacturing capabilities it had assembled. 

Though proudly touting its role in developing the vaccines, the Trump 
administration was ambivalent in recommending their use. So, little was 
done to communicate about vaccine risks and benefits in a clear and 


understandable way, based on the clinical trials and subsequent experience 
with vastly larger groups of people. 

Again, nonprofits tried to fill the void. The Covid Collaborative and the 
Ad Council stepped up to create a $250 million vaccine education 
campaign, one of the larger public education campaigns in U.S. history. But 
it was not enough. 

The new Biden administration, for the first time, created a functional 
day-to-day crisis management structure in the White House. It also 
announced a comprehensive national Covid response plan, something the 
previous administration had not articulated. These were important and 
positive achievements. However, taking over an improvised set of 
arrangements, the new team struggled to explain its actions, leaving the 
public further behind. 

That was the situation in the first half of 2021, when the Biden 
administration faced strategic choices about whether or how to mandate 
vaccines. It had to decide whether to go all in on mandating vaccines, up to 
the limits of its formal and informal authority. It had to make that choice 
soon enough to be ready for the time, by the summer of 2021, when vaccine 
production would hit full industrial scale and the large-scale evidence 
would be available to replace emergency use authorization with a mandate. 

Vaccine skepticism and pandemic fatigue were certainly no surprise. 
Surveys in the fall of 2020 were showing that 30—40 percent of adults did 
not want to take the vaccine. Black Americans and Latinos were 
particularly vaccine hesitant. 

Vaccine mandates adopted in 2021 by governments or by private 
companies met legal and legislative challengers. Hundreds of lawsuits were 
litigated during 2021 and 2022. That process continues. Some states 
adopted vaccine mandates; some states attempted to ban their use. Well- 
crafted vaccine mandates by private employers were usually upheld by the 
courts. 

In the summer and fall of 2021, the Biden administration chose to 
mandate vaccines about as far as it could, testing the limits of federal 
executive authority. The administration first mandated “vaccination or test” 
(frequent testing if the person was exempt from the mandate) for federal 


employees and contractors. This mandate was generally upheld but, in 
August 2022, the administration chose to suspend it. 

Also, in the summer and fall of 2021, the administration used CMS rules 
to mandate vaccination of most healthcare workers. The Supreme Court 
found that HHS had the authority to do this. 

Finally, the administration’s Labor Department tried to adopt a vaccine 
mandate for all workplaces with more than a hundred employees. There the 
Supreme Court found that the administration had gone too far. It reversed 
this effort to address public health through a broad occupational health 
regulation./4 

The administration’s decisions to push vaccine mandates may have 
reflected a pessimistic assessment of the administration’s ability to 
influence the American public. Maybe it judged that a more effective public 
campaign of persuasion was too difficult, given the way polarization had 
primed vaccination campaigns to falter in Republican areas. 

Trump had been vaccinated. In April 2021 he told two reporters, Peter 
Baker and Susan Glasser, that the administration had asked him to tape a 
public service announcement urging Americans to get their shots. “They 
want me to do a commercial,” he told them, “because it seems that a lot of 
people that are inclined to be with me don’t like the concept of—you know, 
they’re antivax.” He said the government had asked him and he was 
considering it. 

At an Alabama rally in August, Trump said, “I recommend take the 
vaccines. I did it. It’s good. Take the vaccines.” His audience booed. And 
that was that. 

Interviewing Trump again a few months later, in November 2021, Baker 
and Glasser asked about that public service ad. Why hadn’t he made the ad? 
“They [the Biden administration] have not asked me,” he replied. They 
reminded him that he was the one who said the government had asked him 
to do it. 

“Not that I know of, no,” he answered. 

Democratic areas did end up with high vaccination rates. In a July 2022 
survey, 90 percent of Democrats reported some level of vaccination 


compared to 69 percent of Republicans.1® 


The Biden team did create innovative and successful programs to boost 
vaccine uptake in black, Hispanic, and American Indian communities, 
where vaccine acceptance was so doubtful. In the spring of 2021, white 
Americans were significantly more likely to have been vaccinated than 
black or Hispanic Americans. That turned around. By late 2021, the 
Hispanic vaccination rate was higher than the white rate, and the black rate 
was almost as high. As a result, the racial gap in death rates had also 
disappeared. This disappearance was a remarkable achievement, a tribute to 
passionate advocacy and hard work by health officials at all levels of 
American government. They used the emerging playbook on working with 
respected community leaders for better communication and building trust— 
and it worked.14 

Yet, by the time the supply of vaccines was abundant, with vaccines 
available on demand, the general demand had weakened. Skeptics were 
winning increasing market share. Take-up of booster vaccines also faltered. 

Going back again to comparing the EU and U.S. mortality numbers, it is 
striking to compare performance in the second half of 2021. During the 
second wave of the virus, from the last quarter of 2020 through the first half 
of 2021, the European excess mortality rate was 51.5 percent lower than in 
the United States. During the second half of 2021 this difference widened to 
83 percent. Yet in 2021 the Americans had access to more vaccine doses, 
sooner, than the Europeans did.1® 

At this stage, a fundamental difference was vaccine uptake. That 
difference emerged clearly during the second half of 2021. It continued 
throughout 2022. Studies, including one co-authored by a member of this 
group, suggest that by early 2022 the cost of this difference, in American 
lives lost, was already in the range of between 120,000 and more than 
350,000 excess deaths. +2 

Almost all adult Americans eventually did get vaccinated, at least once. 
They were, however, slower to do it and less likely to get needed booster 
shots.22 

The essence of strategy is to concentrate available means for maximum 
effect at minimum cost. The vaccines were the strategic power drive in this 
war. The problems in communication that began in 2020 and the associated 
political polarization can indeed be called toxic. The substantial difference 


in death rates after vaccines became readily available, between the United 
States and other high-income countries, is one way to measure the toll. 
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FIGHTING BACK WITH DRUGS 
AND VACCINES 


ly A MODERN war, as defenders muster their arsenal of weapons, they have 


to decide which weapons work best. They have to buy, build, and deploy 
them. They have to learn how to use them effectively in practice. All this 
has to be knitted together in a strategy, using the different forces and their 
weapons. 

In the Covid war, it was hard to decide which weapons worked best. 
None worked all that well, at least at first, and American evaluations of 
them were thrown off by damaging political interference. In the one 
weapons-selection process sheltered from that interference, vaccines 
emerged as a powerful weapon but the normal U.S. government processes 
could not buy, build, and deploy them. Public sector innovation and private 
sector ingenuity came to the rescue. The drugs and vaccines that were 
developed were never knitted well into strategies for their best possible 
employment in the field. 


EVALUATING THE WEAPONS 


Remember that, in the 2019 Crimson Contagion exercise, the antiviral 
medicine (for a flu virus) was assumed to be already there. In 2020, when 
Covid hit, the few broad spectrum antiviral medicines already on the table 
did not help much. 

When Covid hit, the defenders had to judge which weapons might work 
best. There has been no modern war in which heads of state, or their non- 


expert staff, have intervened usefully to direct which missile or tank would 
work best. Such leaders can set priorities. They can pick capable people. 
They can encourage promising experiments, even unorthodox ones. They 
don’t do well when they try to judge, or prejyudge, the results of those 
experiments in the air, at sea, or on the ground. 

In the Covid war, those experiments had to be evaluated by scientists, 
statisticians, biomedical engineers, doctors, and nurses. Developing 
weapons involves medical imagination and experimentation, from theory to 
laboratory to animal studies and then clinical trials on human beings. 
Approved medical countermeasures are often quickly used in practice. They 
are put into people’s bodies in the millions, or even billions. 

A good process required setting up institutions to identify research 
participants and run trials rapidly, if necessary on a large scale, to evaluate a 
number of promising drugs. That evaluation had to be scientific and 
clinical. It had to be independent of the people pitching the products. 

For the U.S. government, the main evaluators in HHS were the research 
leaders (NIH: Collins and Fauci); the development leaders (BARDA: first 
Bright, succeeded by Gary Disbrow working for the ASPR, Kadlec); and 
the regulators (FDA, headed by Stephen Hahn; and the directors of his 
centers for drugs, Janet Woodcock, and for biologics/vaccines, Peter 
Marks). 

BARDA, the Biomedical Advanced Research and Development 
Authority, had an annual budget before the Covid war of about $1.5 billion. 
BARDA had funded development of an Ebola vaccine. That vaccine missed 
the 2014-15 outbreak but was ready in time for another local outbreak that 
happened in Africa in 2018-19.4 

The Pentagon also developed medical defenses against an enemy 
biological attack. It focused more on countering biological agents that were 
known to be usable as weapons, like anthrax. In January 2020, Pentagon 
leaders told their biodefense officials that the Covid crisis was a civilian 
matter, to be left with those agencies. The Pentagon thus stayed on the 
sidelines of the fight for months, until Secretary of Defense Mark Esper 
offered to help with the vaccines push. 

For any of these evaluators, a crucial, unglamorous, task was the 
enormously complex arrangement of human clinical trials to prove safety 


and effectiveness. These are the tests to find out if weapons work. 

If the institutions are in place, an epidemic can make it easier to conduct 
trials, since so many people are getting sick. In a crisis, such trials can be 
accomplished in a few weeks—f the institutions are in place. 

The British government has recently issued a technical report on its 
lessons learned in the Covid war. One of the striking features of this report 
is how well British officials and scientists used their institutions, and their 
databases, and adapted them during the crisis to run trials and gain rapid 
feedback. The British setup provided insights that probably saved many 
thousands of lives, possibly even that of President Trump himself.2 

Doctors and nurses confronting the first wave soon felt they were in a 
battle zone, with too little they could do, including the challenge of just 
protecting themselves from infection. They tried different ways to give 
patients oxygen and oxygenate their blood. They tried anti-inflammatory 
medicines to ease the body’s reaction to the virus. 

During the summer of 2020, these desperate doctors got some help. The 
system in the United Kingdom produced an excellent analysis of COVID- 
19 treatment alternatives. Scientists at Oxford University, Martin Landray 
and Peter Horby, used their country’s system to conduct clinical trials on a 
large scale under emergency conditions, with help from a major foundation, 
the Wellcome Trust. 

In June 2020, the British trial, called Recovery, showed that a powerful 
immunosuppressive steroid, dexamethasone, dramatically reduced the death 
rate of hospitalized patients requiring oxygen support or mechanical 
ventilation. It could cut the chance of death among those sickest patients by 
as much as a third.3 

This British work would go on to save a great many lives. 
Dexamethasone was widely available and cheap, though shortages soon 
cropped up. 

When COVID-19 hit, the best labs in America studying coronaviruses 
were led by Ralph Baric (University of North Carolina) and Mark Denison 
(Vanderbilt University). Baric and Denison then thought the most promising 
antivirals for COVID-19 might be remdesivir, made by Gilead, and 
something then called EIDD-2801, later called molnupiravir. 


Remdesivir had a safety track record because it had been used against 
Ebola. But the drug was unwieldy because it had to be delivered with an IV 
infusion for thirty minutes to two hours. It was also very expensive. 

A part of the NIH, led by Cliff Lane, tried to quickly set up a system of 
emergency clinical trials in the United States. The WHO made a similar 
effort. But those trials struggled to get enough participants. Until 2022, the 
United States was not able to create a system that could test existing, 
repurposed drugs as definitively as the Recovery program did in Britain. 
Those weaknesses, and the lack of data, set the stage for the fights over 
drug approvals during 2020. 

The NIH and WHO trials did confirm some limited value for remdesivir; 
the FDA gave remdesivir an emergency use authorization in May 2020. It 
had modest value in helping some patients recover more quickly. A Chinese 
study seemed to show no effect. The drug continued to be prescribed in the 
hope that it could have some benefit for certain patients.4 

Molnupiravir had been developed by a company called Ridgeback. The 
safety of EIDD-2801/molnupiravir was unknown. But at least that drug was 
more stable than remdesivir and could be delivered with pills, though it 
appeared that, to be effective, the drug had to be delivered early in the 
illness. 

Ridgeback took its promising drug to one of the largest multinational 
pharmaceutical companies in the world, Merck. During 2020, Merck 
withdrew the drug from the slow and regimented U.S. government- 
managed trials. 

In the more detached way the United States handled drug development, 
Merck had the option of putting up the money to prepare its own clinical 
trials, taking on the investment risks. Without government help, Merck 
might need more time to do the work on its own but with more flexibility to 
line up with how Merck strategized about its own production timetable and 
the marketplace. Molnupiravir finally received an EUA (emergency use 
authorization) and became widely available to patients only in December 
2021. That was two years after the pandemic began. 


THE STRUGGLES OVER DRUG APPROVALS 


Before any of these results from trials became known, the process for 
evaluating drugs had already become politically charged. The opening gun 
was the battle over whether Covid could be cured by an off-label use of 
hydroxychloroquine, an antimalarial repurposed to deal with some 
autoimmune disorders. TV hosts like Laura Ingraham praised it on Fox 
News. President Trump rushed to endorse it on television. The cry for 
hydroxychloroquine was itself a sign of the panic about Covid that was 
sweeping much of the country during the third week of March. 

The government had not yet been able to rapidly organize high-quality 
trials of hydroxychloroquine. The president pressured his new FDA chief, 
Hahn, to approve the drug immediately and, if Hahn did not comply, the 
president urged HHS secretary Azar to look into ways to do the approval 
himself. Navarro started bombarding everyone with memos demanding 
immediate and massive reliance on hydroxychloroquine. In HHS, Giroir 
joined the push and Kadlec began pushing to buy stocks of the drugs. 

Kadlec’s subordinate, Bright, resisted, citing both safety concerns and 
unproven efficacy. The issue became a flashpoint of disagreement between 
the two men that included leaks by Bright to the press and soon led to 
Bright’s departure from government. NIH leaders, including Fauci, also 
would not go along. Trump’s former FDA leader, Scott Gottlieb, also tried 
to fight the panic. 

The FDA quickly gave in. Woodcock, the center director, and Hahn both 
agreed to issue an EUA for use of the drug against Covid. The decision was 
not harmless; aside from some safety concerns, the new demand for the 
drug made it scarce for those who needed it for those other conditions. FDA 
career staff might have believed that an EUA designation would at least 
allow the government to start buying emergency supplies that could ease 
these shortages. 

The publicity about the drug was so massive it became hard to organize 
scientifically valid clinical trials. Meanwhile, clinical evidence began 
accumulating. That evidence indicated that hydroxychloroquine was 
probably ineffective. The British study that demonstrated the value of 
dexamethasone for critically ill patients also showed that 
hydroxychloroquine did not seem to work. The WHO’s trials confirmed that 
conclusion. 


The FDA had granted an EUA for hydroxychloroquine on March 28. 
The EUA was revoked on June 15. The damage to the FDA’s reputation 
was not so easily undone.> 

During the summer of 2020 there was another bubble of enthusiasm, not 
grounded in prior experience, for using blood plasma from recovering 
patients (“convalescent plasma”) as a treatment. Evidence on it ran back 
and forth, with many doctors believing that the treatment might help, but 
only if a patient received it before getting too sick. Moreover, transfusing 
plasma from one patient to another can introduce complications and risk. 
Transfused plasma must also be screened for other diseases. 

As the first wave of Covid moved across America during the summer, 
with health experts rightly predicting another wave in the colder months, 
President Trump and others again set up a cry, this time for approval of 
convalescent plasma. The NIH again would not go along. Yet, again, the 
pressure weighed on the FDA. 

In September 2020 the relevant FDA center director, Peter Marks (who 
had played such a notable role in spurring the vaccine push), issued an 
emergency use authorization for convalescent plasma. Again, Hahn went 
along, and botched the public explanation of the reasons for his approval. 
This treatment also turned out to be ineffective in practice.® 

This experience was, by all accounts, a difficult one for Hahn, who 
resolved that he and his agency would not be pushed around again. Pressure 
returned soon, as the Trump administration’s supporters began raising the 
issue of a fast approval for the new vaccines making their way through 
trials, so the vaccines would be available in October (before the presidential 
election). Marks and Hahn refused to shortcut the process. 

The consequences of these episodes were significant. The appearance of 
clashing evaluations of drug effectiveness from leaders opened the door for 
everyone (including a great many doctors, whatever their specialty) to form 
their own opinion. The cacophony only confused and hindered the vital 
process, necessary in any war, of picking the best weapons for the fight. 

During the Biden administration, there were renewed arguments over the 
proper usage of booster vaccines. In August 2021, Woodcock, now the 
acting director of the FDA, agreed that Americans should start receiving 
boosters. Resenting yet another bout of political interference in their 


scientific decisions, the two leading officials in the vaccines office of the 
center headed by Marks resigned. They were not against boosters in 
principle, but they felt such shots were not yet needed for most vaccinated 
people and should, at that time, be reserved for high-risk populations or 
those, including people around the world, who were still unvaccinated.+ 

These episodes show the value of setting up a sound process for 
determining which weapons work best, including emergency trial setups, 
and then sticking by that process. Sometimes there are judgment calls to 
make and accountable officials must make them. But those should be 
people who have heard, understood, and evaluated the scientific and clinical 
arguments. The government process did not unduly delay the approval of 
good treatments. The few helpful treatments were more likely revealed by 
the process, as with dexamethasone in serious cases. It is not clear that any 
of the political interventions had any positive impact on public health. 


THE BIOPHARMA INDUSTRIAL COMPLEX: A BRIEF 
INTRODUCTION 


The economics of the biopharmaceutical industrial complex involve huge 
up-front costs in development, manufacturing, and clinical trials. These 
later stages cost hundreds of millions of dollars. So firms wait for good 
evidence of a possible market that can repay those costs and make a profit. 

Once the product is developed and approved, the marginal cost of 
making more of it might be small, but companies still run their numbers 
according to cost and profit. They try to get the best possible margins on 
their product prices, even if the marginal cost of making more is low, in 
order to pile up profits both to reward executives and investors and to pay 
for the costly research and development on new products that often don’t 
pay off. 

Headline companies, with names like Pfizer or Merck, are often lead 
partners or prime contractors. They might have a “discovery partner,” a 
smaller firm that did the research and development to prepare a product and 
display its potential. 

The big firms usually manage complex chains of companies, in various 
countries, that conduct their trials for them, supply heavyweight capital 


equipment like bioreactors, make materials like filters or pharmaceutical 
ingredients like adjuvants and lipids, or handle the jobs of doing the “fill 
and finish’—putting drugs or vaccines into vials and then packaging them 
for distribution. 

To a health security executive, the challenge of managing the biopharma 
industrial complex might seem similar, at least in some ways, to the 
challenge of managing the defense-industrial complex that produces 
missiles, aircraft, tanks, or ships. In both areas—the biopharma industrial 
complex and the defense-industrial complex—much of the security 
business is based on advance government procurement of weapons. Such 
weapons are very difficult and costly to develop. They have complicated 
supply chains, ecosystems of contractors and suppliers. There is some 
regular demand for the products of these firms. But many weapons are 
bought in the hope that they will never be used in combat. So too with 
many drugs or vaccines or other specialized health security supplies. 

The biopharma problem is harder than the defense-industrial problem. It 
is harder to predict the effectiveness of drugs and vaccines. Drugs have 
third-party regulators, like the FDA. Military equipment does not. Also, the 
government often buys military equipment with long-term contracts in 
which the product development is financed. Not so with drugs and vaccines. 

In both areas, efforts do not turn out well if the firms build up 
manufacturing capabilities and then do not use them. The production lines 
and the skilled staff who operate them must at least be kept productive 
doing something useful, if those lines and staff are expected to perform at a 
high level in a crisis, perhaps spinning off new or expanded production 
lines. 

The economics for drugs—for medicines—in a pandemic can 
sometimes factor in a large eventual demand. Once a lot of people get sick, 
there are a great many people, and governments, willing to pay for drugs 
that help them. Once that demand is there, companies will invest in 
developing the drugs. They will run production lines large enough to meet 
the demand. Yet again, though, the problem is harder than it seems: if 
demand is only perceived as a short-term spike, companies are less likely to 
invest. They might also worry that a cure-all vaccine may curb the disease 
and eliminate their market. 


But all these calculations about possible market demand happen after the 
fact, after the demand has materialized. In a pandemic, that is too late. With 
a deadly infectious disease, people, and governments, usually want drugs 
fast, and in enormous quantities. Also, if the disease happens to 
disproportionately afflict people who cannot pay, governments or 
foundations may try to offset that market failure by stepping in to invest in 
development and production. 

What we have said so far applies to drugs and vaccines. But the business 
model for making vaccines is different and harder than the business model 
for making drugs. Sick people are eager to buy drugs they think will help. 
Vaccines are preventive. The consumers aren’t sick yet. Because they aren’t 
sick, healthy people worry more about adverse effects from vaccines than 
sick people do about the side effects of drugs that make them well. 
Governments therefore try to make vaccines cheap or free. That means that 
governments provide more of the demand for vaccine products at every 
stage of the process. 


HOW TO BUILD A BUSINESS BASE FOR A BIO 
EMERGENCY 


Governments usually do not think of health as a security issue. They do not 
think about the task of producing medical countermeasures for a biowar in 
the way they have become accustomed to thinking about the task of 
producing very high-end military products. But the task of producing 
medical defenses can sometimes be even harder than traditional defense 
procurement. 

Many citizens are accustomed to the idea that a defense industrial base 
that builds advanced weapons has many large companies and is very 
difficult to manage. Consider, then, the commercial partnerships and the 
capabilities that may be required to defend a country against biological 
threats, such as pandemics or a deliberate biological attack. 

The United States, since 2002, is one of the few countries in the world 
that has even tried to orchestrate this kind of enormous innovation in the 
public interest. It is quite a task, one that now many other countries are also 
trying to take on. 


The quest often begins with a small grant to an academic research 
center. Perhaps that center has a promising lead. The animal and human 
trials required to prove a concept come with a steep jump in the cost and 
risk of development. Often, the initial development is done by a small, 
inexperienced company that can attract government support and, ideally, 
venture capital. 

If a treatment appears promising and there is a likely market for it, 
perhaps one of the big companies may step in. It can help produce the 
product, manage the extremely difficult and expensive animal and human 
clinical trials, and deal with all the regulators and other government issues. 

Then come the problems of manufacturing. This involves very high- 
quality chemical or biological engineering on a large scale that must meet 
regulatory standards of “good manufacturing,” able to avoid contamination. 
The supply chains for pharmaceutical products are complicated and 
extended, sometimes with hundreds of components. 

It is a high-stakes business that tries to make huge profits on a few 
winners to offset the losses from the more common dead ends. Scientific, 
technical, financial, and regulatory failures litter the path to market. The 
mRNA technology that has been developed for vaccines offers the 
possibility of smaller-scale and faster manufacturing processes. 

As we explained, the large companies that choose to navigate this path 
are only interested in products that have very large, promising markets. 
They are rarely interested in developing countermeasures for an emerging 
disease, or to counter some hypothetical biological weapon, where the 
future markets for some products are uncertain. 

They must also ask themselves: If we develop this product, how will we 
prove that it works in order to get regulatory approval in advance of the 
need, that is, before there are widespread, or any, human cases of the 
disease? 

Before the Covid war, only a small number of large pharmaceutical 
companies had assembled the needed production capabilities and supply 
networks. Big pharmaceutical companies were cautious about making huge 
investments in medicines or vaccines for emerging diseases. They knew 
that government interest in such threats cycles between panic and neglect. 
Yes, there would be panicked interest during the crisis. Then the panic 


would subside. The money would dry up. Companies risk losing their 
investments. It had happened before, with Ebola and other diseases. 

When the government wants to invest in a defense capability, it may 
have to make a long-term commitment. For instance, HIMARS missiles 
have recently been in the news as crucial supplies for Ukraine’s armed 
forces trying to throw back the Russian invaders. These missiles were first 
developed when the U.S. Army gave Lockheed Martin a $23 million 
contract to build four prototypes, back in 1996. More contracts supported 
development and testing. Initial production did not begin until 2003. The 
missiles are currently made at an industrial park in southern Arkansas run 
by Lockheed Martin, the fruit of this quarter-century commitment. The 
major pharmaceutical companies do not receive such commitments to 
produce health security products for which there is not yet a large demand. 
(And, as we will mention later, even HIMARS did not get the multi-year 
contract to be sure there would be enough of the missiles in a crisis.) 

To illustrate some of the problems in waiting for a crisis to develop large 
business partnerships, it helps to go back to an earlier topic, the challenge of 
producing enough tests. South Korea had shown the way early in the Covid 
war, as it went straight into a public-private partnership to produce adequate 
numbers of tests. That approach seems very business friendly. It reflects a 
South Korean pattern of close government relationships with Korea’s 
business champions. That has real risks. It has predictably embroiled its 
politicians in cases of favoritism and corruption.® 

The initial American instinct is to be more detached from the firms. That 
might seem wiser. Yet that detachment can backfire. The American 
approach not only weakens the government’s position when dealing with 
business; it increases reliance on only a few company options in an 
emergency. A more proactive health security strategy would identify the 
public needs and build relationships with a family of possible partners and 
suppliers. 

In chapter 4, “Containment Fails; Mobilization Lags,” and chapter_5, 
“Federal Crisis Management Collapses; Operation Warp Speed Begins,” we 
described the more passive approach to producing tests in America, one that 
initially relied on government design and manufacture of Covid diagnostic 
tests and also tightly regulated initial production of both PCR and rapid 


antigen tests. That approach, which was nominally so detached from 
industry, ended up putting the big test production companies in a very 
strong position when the emergency hit. 

The big testing production companies managed the approvals process on 
their own, and largely on their own terms. They produced tests with 
proprietary supply chains and proprietary components that could not be 
interchanged with tests made by their rivals. An Abbott swab might not 
work with a Labcorp reagent. So the whole testing system in America was 
cut up into proprietary stovepipes. Since almost all the little test developers 
at hospitals and labs could not produce and distribute at scale, they were not 
a competitive threat. 

Therefore, in the American system, hundreds of tests got EUAs. Yet the 
market was utterly dominated by two or three big producers who made 
huge profits. In the South Korean system, only about twenty producers got 
the permits and all the business, but the marketplace was actually much 
more competitive and responsive to public needs. 

The major public-private R&D entity to develop life-saving drugs for a 
bio emergency was BARDA. However, BARDA did not have the 
manufacturing capabilities to respond at scale in a crisis.2 

Before the pandemic, Kadlec wanted to assess BARDA’s readiness for a 
major emergency. He asked the MITRE Corporation, which operates six 
federally funded research and development corporations (or FFRDCs), to 
study BARDA and the whole medical countermeasures enterprise. After 
consulting with scores of executives outside of the government, MITRE 
briefed Kadlec in July 2019 and completed the project in November, just as 
the Covid outbreak was probably beginning in China. Their conclusion: the 
nation’s medical countermeasures mission was at risk. It was unlikely to be 
able to handle likely future biological threats.12 

The basic problem, MITRE found, was that BARDA did not build long- 
term partnerships to be sure the country would have an industrial base to 
produce at the speed and scale required in a crisis, with viable companies 
and supporting supply chains. It did not have the budget or the contracting 
authorities to make sustained commitments, even if it wanted to. 

Firms needed long-term investments and predictable cash flow. If a Big 
Pharma firm is going to make a multi-year investment, protected from the 


cycle of panic and neglect, then it needs a multi-year commitment of 
funding. There once was a program to offer just such multi-year support. It 
was called Project BioShield. Yet, when BioShield was reauthorized in 
2014, Congress converted its funding structure into a single-year 
appropriation that was supposed to be large enough to tempt companies to 
make long-term commitments, but not well designed to really manage these 
grants as partnerships. 

Here is the big takeaway: investments in health security should be 
judged and organized on a national security standard. They do not 
necessarily contribute to routine healthcare. Yet, since a pandemic kills 
thousands and costs billions every day, the returns on investment, by almost 
any measure, might far exceed the returns from other national security 
spending. 

The ASPR’s funding for medical countermeasures was about one-fifth 
of what was being spent on missile defense. It was about one-eighth of what 
was being budgeted for cybersecurity. Those numbers offer a rough 
approximation of how the U.S. government set its budget priorities for new 
threats. Those were the priorities before Covid. 

When the Covid war began, the research part of the medical 
countermeasures enterprise moved very fast. It had two jobs: try to find a 
cure and try to find a vaccine. The first job was an immediate matter of life 
and death, since finding, developing, and distributing a vaccine was bound 
to take some time. 


NO “WARP SPEED” FOR DRUGS 


Why did the United States have such a sputtering record of success in trying 
to devise drugs to defeat COVID-19? The United States had not built the 
business base for a bio emergency. With drugs, it did not build that base 
during the war, either. 

The prewar medical countermeasures enterprise had not built, or 
incentivized, the biopharma industrial base to enable rapid fielding of drugs 
in a large emergency. Even if potential drugs were being identified, the U.S. 
system did not bring in the clinical and operational partners, the physicians 
in the field, needed to help plan and guide how to deploy vital drugs at 


scale. Private companies alone could not prepare for emergency deployment 
of their products. 

The two most promising treatment approaches to emerge by the autumn 
of 2020 were monoclonal antibodies and protease inhibitors. Very specific 
monoclonals replicated the proteins made by the immune cells that evolved 
to attack a particular virus. 

This form of treatment can have a relatively short timeline for value. 
Certain monoclonals can become obsolete as the particular virus it was 
designed to beat evolves into new variants. Other monoclonal antibodies 
seem to retain broader effect against multiple variants. However, by the 
summer of 2022, only one FDA-authorized monoclonal therapy remained 
active against the latest variants (called BA.4 and BA.5). 

Back in October 2020, both Regeneron and Eli Lilly had put their 
monoclonal treatments into government clinical trials. The bigger company, 
Lilly, eventually withdrew from the government process to do its own trials. 
Its product went on the market in 2021, until virus variants made it 
obsolete. Lilly later produced another monoclonal that remained promising 
at least into 2022. 

The other promising approach in autumn 2020 was to use protease 
inhibitors. These affect the enzymes that the viruses use to mature. Their 
use is therefore closely linked to testing: the drugs need to be started in the 
early stages of infection, preferably within five days of first symptoms. 

Several companies tried to find the right combination for such a protease 
inhibitor. Building on a drug of this kind originally developed in the SARS 
epidemic of 2002—04, Pfizer devised a protease inhibitor formulation 
(combining nirmatrelvir and ritonavir) that displayed great success in trials 
during 2021. The drug was called Paxlovid. It was also stable and could be 
taken orally. It became available for general use at the end of 2021, two 
years into the pandemic. 

Such protease inhibitors were not available when President Trump 
himself was infected by COVID-19 at the beginning of October 2020. 
President Trump did benefit from the NIH’s knowledge of which drugs 
were being developed. 

From publicly available evidence, it seems that President Trump became 
seriously ill. He was in a demographic profile with a significant risk of 


death. As soon as he was hospitalized, he received the Regeneron 
monoclonal antibody treatment. Some circumstantial evidence suggests he 
might have received the Lilly monoclonal too. 

Both of these drugs were still in clinical trials, not available to the 
general public. President Trump’s doctors applied for and received FDA 
permission for use of an “Emergency Investigational New Drug.” This is 
allowed if the doctor feels the experimental drug is urgently needed for a 
serious or life-threatening condition. 

President Trump’s Regeneron dosage appears to have been more than 
twice the amount being used in the Regeneron trials. President Trump also 
received remdesivir. His condition became serious enough to warrant giving 
him dexamethasone as well. He recovered enough so that he soon felt able 
to leave the hospital. 

The “therapeutics” side of the fight against COVID-19 highlights the 
fact that government preparations were unable to make a decisive difference 
during the first years of struggle. Although prior governmental R&D efforts 
did accelerate the arrival of several coronavirus antiviral drugs and 
monoclonal antibodies, they did not quickly make a large impact on 
COVID-19. 

A good example comes from the experience with Covid monoclonals in 
late 2020. The earliest monoclonals approved for emergency use by the 
FDA (from Lilly and Regeneron) showed amazing efficacy in clinical trials. 
As they became more widely available, they were often used poorly and 
ineffectively. Healthcare providers did not use them on the patients who 
could benefit the most. 

To have maximum impact, these monoclonals—for confirmed Covid 
patients—used a thirty-minute infusion that had to occur within the first 
days of illness to have maximum impact. The U.S. healthcare system was 
not set up to routinely conduct widespread diagnostic testing or provide 
large-scale outpatient IV infusions. In other words, the deployment of the 
drugs needed a targeted implementation plan to go with it. In November 
2020, ASPR partnered with a few sites to create pilot programs for use of 
monoclonals. That helped, but it was too little, too late. 

The monoclonals story illustrates that, in a war, it is not enough to 
evaluate and buy the weapons. People have to be prepared to use them 
effectively, in the right setting, or all that hardware might prove worthless. 


In chapter 7, on the healthcare system, we discussed how important it 
was to learn and distribute guidance as doctors learned what clinical 
practices worked best. We suggested ways to improve that process. There is 
a similar issue with drug treatments. In the Covid war, the messaging—to 
the general public and to medical professionals—did not effectively 
communicate who should get what kinds of treatment, and why. 

That weak messaging then had to fight against the deluge of 
misinformation about alternative therapies like hydroxychloroquine or 
ivermectin, which also turned out to be ineffective. The result was that even 
when some good treatments were abundant, which was the case by the 
spring of 2022, only a minority of the patients who qualified for and would 
have benefited from an anti-Covid drug actually received one.” 

The U.S. government’s Operation Warp Speed, which kicked off in the 
spring of 2020, did try to identify and accelerate effective drugs. It did this 
partly by sponsoring large-scale simultaneous trials of every promising 
candidate. 

But, to retain control of the trials, the big multinationals did not buy into 
that process for the candidates that they decided to back. The major players, 
like Merck and Pfizer, set their own timeline, using their own judgment, for 
development of effective treatments. If the companies succeeded, what was 
left was for governments to negotiate with them about the scale of 
production and the price. 

When the breakthrough finally occurred in 2021 with drugs like 
Paxlovid, the United States followed a peacetime approach. It did not adopt 
the Warp Speed approach. It did not make an advance market commitment 
to buy Pfizer’s Paxlovid at a large scale until after Phase 3 trials had begun 
in the late autumn of 2021. 

By that time, Pfizer had such decisive results—90 percent effectiveness 
—in its Phase 3 trial (in a high-risk group) that Pfizer and government 
overseers agreed that the trial should be stopped so the drug could be made 
available right away. Only at the point of Phase 3 success, at the beginning 
of November 2021, did the United States then commit to buy about 10 
million courses of the drug, to be produced during 2022, at a cost of $5.3 
billion. 


Therefore, only a tiny fraction of the courses was available when the 
Omicron wave of infections hit the United States and the rest of the world 
during the first half of 2022. On top of that, there was the earlier problem, 
shown with the monoclonals, that there were no national plans to guide and 
implement mass use of the treatment. 

Physicians were surprisingly reluctant to prescribe Paxlovid, perhaps 
because its low and manageable risks were poorly understood. It is 
impossible to quantify how many more lives might have been saved if 
Paxlovid had been readily available early in 2022, with practical guidelines 
for its use, but the number would probably be substantial. 

In a wartime approach, the U.S. government could have committed to 
the same scale of procurement months earlier, to be ready in the winter of 
2021-22, or it could have decided to spend the money for an even larger 
procurement. Possible guidelines for wide use would have been readied. 
Pills might have been stockpiled and then not used, if the later trials were 
disappointing. 

These are large multibillion-dollar bets. But they are the scale of the bets 
placed for vaccines in Operation Warp Speed. 

We do not know why the U.S. government held off on a Warp Speed 
approach with Paxlovid and other drugs earlier in 2021. The funding 
commitments would have been very large, and Warp Speed had no regular 
funding. Most of its original funding had been transferred from another 
program. 

In the spring and summer of 2021, both on the scale of investments in 
tests and its scale of investments in drugs, it seems as if the Biden 
administration’s crisis managers thought the Covid war was waning, and 
then were caught off guard by the third (Delta) and fourth (Omicron) 
waves. The Biden administration’s response on both testing and drugs was 
then very impressive during late 2021 and early 2022. 

In wartime, governments place such procurement bets all the time. In the 
Covid war, governments should have placed such bets across a desired 
portfolio of capabilities (various kinds of vaccine platforms, various kinds 
of therapies, various kinds of diagnostics), accepting that some of the bets 
would not pay out. As we will show, Operation Warp Speed did this on a 
relatively small scale for vaccines. 


If the United States made these big commitments, it could also have 
more leverage in writing contracts. It might, for example, have asked Pfizer 
to be willing to license manufacturing of Paxlovid as much as possible 
around the world. Based on its subsequent performance, Pfizer might have 
been willing to do this. Although vaccines have captured the world’s 
attention, much of the world (and the United States) will not get vaccinated. 
Medicines still have their place. 


UNDERSTANDING THE SUCCESS WITH VACCINES—AND 
OPERATION WARP SPEED 


The vaccines success and Operation Warp Speed is more celebrated than 
understood. It does deserve close attention. The government role in this 
case was much more important and the policy design for government 
support was effective. But only up to a point. 

The basic design of a vaccine engineered to target a coronavirus was 
built on years of direct and indirect public support. Within twenty-four 
hours of obtaining the gene sequence for COVID-19, a scientist at the NIH, 
Barney Graham, and a former colleague, then at the University of Texas, 
Jason McLellan, got right to work. They joined with colleagues in their 
labs, such as Nianshuang Wang (a Chinese citizen working in McLellan’s 
lab), Daniel Wrapp, and Kizzmekia Corbett. They developed a plausible 
vaccine design by the end of January 2020. They could then work to test 
what they had done with government-sponsored coronavirus labs like those 
led by Baric at North Carolina and Denison at Vanderbilt. 

The NIH quickly publicized and shared its breakthrough. The most 
novel technology to deliver such an engineered vaccine used messenger 
RNA (mRNA). This vaccine does not use a weakened or inactive form of 
the virus in order to trigger immune responses. It instead prompts cells to 
create a protein to produce the immune response. 


This mRNA technology had been worked on for years by several 
scientists, mainly based in the United States but also in Europe. One 
company was based in Germany, BioNTech. It was headed by Ugur Sahin 


and Ozlem Tiireci, and it used the mRNA technology developed by the 
Hungarian-trained scientist Katalin Karik6 and her American colleague, 
Drew Weissman. Karik6 was working for BioNTech in Germany. 

Another company, Moderna, had its own version of mRNA, developed 
by the American Derrick Rossi and modified by an Israeli-trained scientist, 
Tal Zaks, and his colleagues. The NIH, BARDA, and DARPA had spent 
years betting on and supporting Moderna as a test case of how to accelerate 
vaccine development. 

There were two other approaches to a Covid vaccine. A viral vector 
vaccine would use a more benign virus, like an adenovirus, to convey 
instructions to cells that prompt the immune response. This kind of vaccine 
had been used before. A protein subunit vaccine uses parts of proteins in the 
Covid virus with an ingredient, called an adjuvant, that stimulates the 
immune system to respond to such proteins in the future. A protein subunit 
vaccine had been used successfully to counter hepatitis B. At the beginning 
of 2020, no one had ever successfully developed, manufactured, and used 
mRNA vaccines. 

Each vaccine approach had risks of failure somewhere along the way. 
The regulators, like the FDA, did not have a deep base of knowledge and 
experience with any of them. Logically, a really ambitious vaccine program 
therefore had to invest in a portfolio of candidates, to hedge against the risk 
that some of them might falter. 

Earlier in the book we noted how a number of people saw the chance to 
organize a massive vaccine project with this portfolio concept. Some of 
them used the analogy to the Army’s Manhattan Project during the Second 
World War, the huge effort to build an atomic bomb as quickly as possible. 
In that story, a few scientists played a key role. They had to convince the 
people who ran the war effort that such a project was worth a colossally 
large bet. 

In 1942 those top scientists, the validators who bridged the worlds of 
science and big policy choices to coach leaders on where to place their bets, 
were Vannevar Bush and James Conant. In 2020, in the Covid war, Francis 


Collins and Anthony Fauci played the Bush-Conant role. Early work by 
their already established private partner, Moderna, helped Collins and Fauci 
see and make the scientific case. 

At the same time, the BioNTech group in Germany also realized what 
might be possible, just as the Moderna group did. The BioNTech group 
reached out to Pfizer. 


WARP SPEED IN ACTION 


When it was organized by the U.S. Army, the Manhattan Project had paired 
a military commander of the project, General Leslie Groves, with a 
scientific leader of the project work, J. Robert Oppenheimer. When 
Operation Warp Speed was organized by Azar, working with Jared Kushner 
at the White House, they set up a similar operation. 

In the Covid war the Groves role was played by General Gustave Perna. 
The Oppenheimer role was played by Moncef Slaoui (a former Big Pharma 
executive born in Morocco). President Trump and Kushner delegated the 
vital management tasks to Slaoui and Perna. The Defense Department took 
on much of the heavy administrative and operational burden of handling the 
contracting—the process of buying and building—as well as the process of 
deploying these new weapons. 

Perna and Slaoui turned out to be highly capable leaders. They had a 
great deal of autonomy to run the project, with weekly updates to a board 
chaired by Kushner. The other key members of the Warp Speed leadership 
team were from HHS (including one from the FDA and Collins at NIH), the 
Department of Defense, and two private sector experts in vaccine 
development and manufacturing. 

The full policy design took form. It included a plan for investment in a 
portfolio of vaccines, hedging by betting strategically on a select set of 
candidates. 

The U.S. government’s relationship with Moderna illustrated just the 
kind of proactive public-private partnership that the MITRE study had 
proposed. In 2020 Moderna was being led by a French chief executive who 
kept the company afloat through thick and thin, mostly thin. The mRNA 
platform was promising but its potential had needed parallel work in an 
essential component: lipid nanoparticles to protect the mRNA and turn it 


into injectable doses. It was a Department of Defense component, the 
Defense Advanced Research Projects Agency (DARPA) that helped 
connect Moderna to a lipids company with that capability. 

Other scientists used different vaccine designs and delivery systems. A 
group in the United Kingdom, centered at Oxford, was using adenoviruses 
to try the viral vector approach and deliver enough pieces of the 
coronavirus into the system to stimulate immunity. Also using adenoviruses 
was a group working with the Janssen division of the giant firm Johnson & 
Johnson. 

The protein subunit approach, to create and inject entire proteins, a 
portion of the virus, to trigger the antibody reactions was also being tried. A 
small American company, Novavax, was trying to make that work. 

At the beginning of 2020, none of the “discovery partners”’—BioNTech, 
Moderna, or Novavax—had much experience with producing successful 
vaccines. None could produce vaccines on an industrial scale. They had to 
get a Big Pharma partner to do that or else build up such an enormous 
capacity overnight. 
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A diagram showing the six COVID-19 vaccine candidates supported by Operation Warp Speed 
and the platform technology used by each. Adapted from U.S. Government Accountability 
Office, “Operation Warp Speed: Accelerated COVID-19 Vaccine Development Status and 

Efforts to Address Manufacturing Challenges,” GAO-21-319 (February 2021). 


The net result, guided by Slaoui, was that the U.S. government invested 
in three vaccine platforms with two producers on each. They were mRNA 


(Moderna, Pfizer-BioNTech); adenovirus viral vector (Oxford-AstraZeneca 
and Janssen/Johnson & Johnson); and protein subunit (Novavax and Sanofi- 
GSK). 

Neither Moderna nor Novavax had big industrial partners to handle the 
manufacturing. In both cases, the government tried to help solve the 
problem, with more success for Moderna. 

Merck tried to produce a vaccine using a viral vector platform and an 
adaptation of a measles vaccine it had developed with the Pasteur Institute. 
Those efforts were unsuccessful. Merck dropped out of the Warp Speed 
program early in 2021. 

The U.S. officials argued about whether to go with this portfolio 
approach or concentrate on the protein subunit platform. Slaoui insisted on 
investing across the full portfolio. He won the argument. The first really big 
advance purchase commitment (on May 21, 2020) went to Oxford- 
AstraZeneca. 

The Warp Speed policy design included planning to manage the trials. It 
included still more careful planning, using the authorities of the Defense 
Production Act, to secure the supply chains for everyone, especially some 
of the smaller companies that did not have Big Pharma’s established 
network and clout. 

The policy design also included planning for distribution to the states 
and harnessing private sector networks, like the big drugstore chains, to 
accomplish this. The officials working on Warp Speed argued about 
whether they should rely on state and local public health departments to 
distribute and administer the vaccines or rely more on a complex set of 
public-private partnerships with the big drugstore companies. General Perna 
chose the public-private approach, including work with the major pharmacy 
chains. This was the design that Anita Patel, at CDC, did so much to help 
develop. 

The Pfizer-BioNTech partnership, however, tried to stay clear from the 
Operation Warp Speed program. Pfizer declined up-front support. Mango, 
in his memoir of his work with Operation Warp Speed, said that “of all the 
companies in which we invested, Pfizer was both the least transparent and 
least collaborative.” 14 


Pfizer has deep pockets, an executive team from around the world, and 
extensive global partnerships, allowing it to rely more on its own money 
and capabilities. Its executives had plenty of experience in working with the 
U.S. government on pandemic preparedness, much of it unhappy. They 
made their own strategic decisions and ran their own trials, while of course 
keeping an eye on the others. Pfizer, like some other companies, was also 
negotiating purchase commitments with other governments. 

Therefore, the Covid war saw a kind of natural experiment in how to 
develop and produce the mRNA vaccine. For Moderna, Operation Warp 
Speed was the essential partner. But Pfizer, on the other hand, could argue 
that its development timeline would have unfolded in about the same way, 
whether or not the Americans had created an Operation Warp Speed—and 
Pfizer delivered two weeks faster than Moderna. 

Pfizer did encounter manufacturing and supply chain problems in the 
last months of 2020. It found that its possible U.S. suppliers had already 
been claimed by other Warp Speed producers who could push all rivals 
aside with the powers they had working with the Defense Production Act. 
To clear those bottlenecks, Pfizer then went through the process and made 
the disclosures required to get Warp Speed’s authorities too. During 2021, 
Pfizer did eventually master its own path to ramp up production free of U.S. 
government constraints. 

The Covid war has been immensely profitable for Moderna and Pfizer. 
For example, Pfizer’s revenue in 2021 was more than $80 billion, doubling 
its 2020 revenue. Its mRNA vaccine formulations have majority market 
share in the United States and Europe, and Paxlovid is the best early stage 
Covid drug. In 2022 the Covid vaccines and drugs alone are expected to 
bring in more than $50 billion in revenue, worldwide. Pfizer has gained 
growing influence over the nature and timing of future Covid vaccines. 

Pfizer determined what the United States could buy out of its total 
planned global production. Pfizer determined who it would sell the vaccine 
to, and in what order—and deftly worked around the Defense Production 
Act when that constricted its freedom. 

Constant experiments in government-funded labs, including a lab that 
one of us helped lead, showed the gradual loss of vaccine effectiveness 
against new variants. Companies like Pfizer could balance cost and public 


health risk in deciding when to invest in updating their existing and very 
successful vaccines. 

It was also up to governments to join those conversations and help make 
those judgments. If the decisions were simply left to corporate leaders, 
public interests might align with private interests, or they might not. 

In sum, Operation Warp Speed was the best marriage of policy design 
and operational implementation of the Covid war. Its success was 
remarkable and fortunate. “Lucky” would not be too strong a word. The 
world was lucky that the first non-flu pandemic since HIV-AIDS was a 
coronavirus, a virus family for which the R&D community was relatively 
well prepared. The mRNA vaccine platform had never before been used 
successfully to counter a disease. It worked. If the mRNA platform had not 
worked as well as it did, there were others, and still are, but with different 
timelines and different levels of effectiveness. 


PREPARING FOR THE FUTURE 


In 2016, President Obama’s science advisers urged him to build up a 
powerful set of medical weapons to counter a possible pandemic or 
bioattack. Their goal was to get to a level of pandemic readiness such that 
“not more than 6 months will be required to design, develop, manufacture, 
clinically test, and license vaccines and antibodies against many types of 
pathogens.” In the United States and around the world, the deadliest phase 
of the pandemic began in the autumn of 2020, well over six months after 
the outbreak had begun.1© 

That 2016 vision was not a pipe dream. We believe it is possible to build 
a portfolio of vaccine, therapeutic, and diagnostic weapons readied for 
quick action in the next public health crisis. For instance, in developing 
vaccines, experts recognized years ago that the mRNA vaccine platform 
might be so flexible, and so much easier to manufacture at scale, that it 
could enable astonishing new capabilities. That is why NIH leaders and 
BARDA, with help from Defense Department research agencies, were 
keeping companies like Moderna afloat. There was no big business 
proposition for a large infectious disease vaccine development effort. 


BioNTech had stayed afloat by attracting investment in the possibility of an 
application against cancer. 

To attract high-performing private sector partners and build such a 
portfolio of medical countermeasures, the executive leaders of the national 
biological security effort will need to tailor the right partnerships. The idea 
of such partnerships might evoke an image of a government industrial 
policy for the biopharma sector. In this case the goal is not to pick winners 
and losers. The job is to connect and coordinate needed partners, in 
advance, even if they may end up competing with each other, as happened 
in Operation Warp Speed. 

Different firms or different science projects need different incentive 
structures and business models, using tools such as grants, prizes, 
development support, or advance purchase commitments. Contracts can 
contain clauses to ensure speed, scale, and access in emergencies. 

Rather than just building up a passive stockpile, leaders will need to 
learn how to (and who can) scale up fast in a crisis. Using hypothetical or 
actual pathogens, they will continuously need to exercise teams doing 
research, development, and manufacturing on demand. 

The U.S. government and global partners could set national plans each 
year, using the scouting reports already being generated by the global 
Coalition for Epidemic Preparedness Innovation (CEPI) to identify the 
manufacturing teams, procedures, and platforms that can generate new 
vaccines within a hundred days. 

Operation Warp Speed provided a model of how to combine exceptional 
leadership and an integrated command structure for rapid action. This 
program did not bypass existing government. It used it. It combined key 
figures at HHS with the right people from the Pentagon and talents from the 
private sector. It combined government with a wide set of private sector 
partners to drive every part of the medical countermeasures process. Deep 
knowledge from long-term basic research was integrated with practical 
operations. 

Warp Speed’s scientific leader, Slaoui, was given the budget, autonomy, 
and authority required to work across agencies to design the portfolio of 
desired investments. He and his aides could make rapid go or no-go 
decisions on the basis of new and changing information from private sector 
developers and government agencies. 


After Slaoui left in 2021, the program lost some of this autonomy and 
agility to make midcourse corrections. Slow to respond to variants of 
concern, Pfizer and Moderna eventually issued bivalent boosters on their 
own terms, but only after advocating four rounds of vaccines targeting the 
original strain. Pfizer and Moderna, quite understandably, did not want to 
hastily (from their point of view) put aside the existing demand for their 
products. Neither company committed to the more costly and risky program 
of developing a variant-proof vaccine or vaccines that block transmission, 
either of which would be a game changer. 

The NIH and the FDA overcame this reluctance. The FDA, in particular, 
successfully pushed both Pfizer and Moderna toward deployment of a 
bivalent vaccine that would both renew old immunities and protect against 
some new variants. 

A different way of buying medical countermeasures needs a different 
way of appropriating the money to buy them. Most of the money to fund 
Operation Warp Speed was not appropriated for it. In other words, there is 
no established pipeline of congressional appropriations to sustain a Warp 
Speed-type program in the present, or the future. +2 

How the U.S. government writes its contracts matters too. The Ukraine 
war has drawn intense attention to the remarkable performance of HIMARS 
missiles, but also to how few of them the Pentagon has on hand. Explaining 
the problem, a top Pentagon official, a man named Bill LaPlante, who, 
among other things, oversees the weapons-buying to save Ukraine, pointed 
out that “what really matters is contracts.”/8 

The problem, LaPlante noted, was that “we don’t do multi-year contracts 
[for these missiles]. We do multi-year contracts for ships. We do it for 
airplanes. We don’t do it for these other [things]. We need to do it because 
that’ ll stabilize the supply chain.” 

LaPlante commented that multi-year contracts “send a signal to industry 
to say: They [in government] are in it for the long haul, and we can make 
the commitment.” He added: “And so, what that means—this is a culture 
shift for us, as a country—we have to be comfortable as taxpayers funding 
production lines to produce things that the U.S. may never use. And that’s 
something that we as a country have to struggle with.” 


What this Pentagon leader said about missiles made by Lockheed 
applies equally well to antiviral medicines made by Pfizer or a vaccine 
made by GSK or a diagnostic test designed by Abbott. This sort of 
approach to emergency readiness involves executive policy to do multi-year 
contracts. 

Then Congress has to authorize money on such a multi-year basis. 
Another part of Congress has to appropriate money on the same multi-year 
basis. Multi-year contracts and appropriations offer more opportunities for 
rigidity and abuse. There are plenty of stories about wasted money and poor 
decisions in buying ships and aircraft. Those are hard problems. But the 
solution is not to quit buying ships and aircraft. 

Restrictive funding statutes may seem arcane. But, as much as anything 
else in government, they are what limit the ability of the United States to 
prepare adequately for pandemics. We can imagine a system that would 
encourage Warp Speed approaches that cut across agency boundaries and 
congressional committee jurisdictions, that offer flexibility in the tools to 
use with industry and engage internationally with global partners. 

Congressional committees jealously guard their power to authorize and 
appropriate funds. This is understandable. 

Those who want to change the system might encourage Congress 
instead to use its powers of oversight. Private firms know perfectly well that 
even multi-year contracts do not exempt them from oversight of their 
performance. The balance of power within Congress may need to shift from 
appropriators to authorizers and overseers. The appropriations committees 
will still have plenty of work to do. 
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STRATEGY FOR A GLOBAL 
WAR 


Tms CHAPTER IS about the global war effort. Most of the containment or 


non-medical measures had to work at the national or local level. Yet the key 
medical countermeasures, above all vaccines, that were crucial to the health 
of the whole world were produced by only a few countries. 

The quality of international cooperation in the Covid war has been 
disappointing. Some failings have been offset by the improvisation of 
private individuals, like the Chinese scientist Zhang Yongzhen who, without 
authorization, first shared the COVID-19 genome with the outside world. 
Sometimes the failings have been mitigated by the workings of private 
multinational partnerships or private nonprofits. 

On a large political scale, the key countries never adequately created an 
allied war effort against the virus. The World Health Organization’s 
disappointing performance did not cause that failure. Constrained by 
choices of its member governments, the WHO reflected their failure. 

One unique feature of the global vaccines effort is an exceptional role 
for nonprofit, non-governmental institutions. Observers had long noticed 
that the market failed to provide what many people in the world might need 
to prepare for a health emergency, especially vaccines, and especially in 
poorer countries. At the end of the 1990s, the Bill & Melinda Gates 
Foundation organized a group of founding partners who would shoulder the 
burden of some of this biological defense procurement. They would make 
advance commitments to buy vaccines in order to encourage development 
and improve access for poor countries. 


In 2000, that initiative became the Global Alliance for Vaccines and 
Immunization—now known as Gavi, the Vaccine Alliance. Its core 
partners, with the Gates Foundation, were the WHO, UNICEF, and the 
World Bank. Twenty years later, Gavi was providing vaccinations for 
almost half of the world’s children.2 

Gavi built up routine public health. But the Ebola outbreak of 2014-15 
in West Africa, which killed thousands of people, spotlighted the need for 
biological defense procurement. A completely effective vaccine for Ebola 
had been under development for a decade but was not ready when the crisis 
hit. 

In the United States after 9/11, Congress and the Bush 43 administration 
had created a vehicle for this kind of anti-outbreak biological defense 
procurement; that was the agency with the acronym BARDA (Biomedical 
Advanced Research and Development Authority), established in 2006, 
which we have discussed before. Nonprofit foundations interested in health 
security, like the Bill & Melinda Gates Foundation and the Wellcome Trust, 
saw how markets failed to provide these critical countermeasures and they 
noticed the U.S. precedent in creating BARDA. 

These foundations, along with Norway, India, and the World Economic 
Forum, created the unusual nonprofit we have mentioned before, the 
Coalition for Epidemic Preparedness Innovation (CEPI). Gavi was still the 
global nonprofit doing vaccine procurement, but it now had a global 
nonprofit R&D partner in CEPI to help prepare for outbreaks. 

CEPI is headquartered in Oslo, with offices in London and Washington, 
DC. In addition to foundation support, CEPI pools resources for epidemic 
vaccine innovation from about thirty countries, including the United States. 
CEPI’s job was, and is, to identify areas where vaccine investments can do 
the most good and to nurture the seedlings. 

Led by a member of this group, Richard Hatchett, CEPI is one of the 
institutions that scored a strategic success in preparing for the Covid war. It 
had identified coronaviruses as a major potential threat. It spotted mRNA 
technology as potentially useful against coronaviruses and invested in that, 
too. These relatively modest investments turned out to make a difference in 
speeding along the development of vaccines. But CEPI was not designed to 


do rapid scale-up and manufacturing. That required industrial partnerships 
for production and distribution. 


AMERICA ALONE, COVAX, EUROPEAN CHOICES, AND 
SURPRISING SUCCESS 


As we recounted in chapter 5, right at the outset of the pandemic, in 
February and March 2020, Richard Danzig and his informal, influential 
network had pressed hard for a massive effort to make vaccines rapidly 
available to the world. They had imagined bringing together major 
governments like the United States, India, China, and Japan. Danzig 
advocated for doing this through CEPI. He argued that a non-governmental 
organization had a much better chance of being able to operate at the 
required speed. 

In his original April 2020 discussion with Kadlec about the program that 
became Operation Warp Speed, the FDA’s Peter Marks had shared this 
global vision. He too thought that the United States might reach out to a 
group like CEPI as a platform for organizing a global coalition effort. 

These insights were fundamental and powerful. The viral enemy was 
global. Neither the United States nor any other country could separate its 
health from the health of a world in which the virus could freely proliferate 
and mutate into more dangerous forms. 

Not only would a global effort have been appropriate for a global war, 
with large practical payoffs, but it would also have set an extraordinary 
precedent for world politics. It would show how countries might organize to 
meet new threats. Such a coalition effort could also have had large practical 
payoffs. 

In April 2020, as the Warp Speed idea made its way from Kadlec to 
Azar to Kushner and to President Trump, U.S. officials put aside the global 
vision. Operation Warp Speed was designed to put America’s needs first. 

Meanwhile, also in April, the network of people Danzig had helped 
gather—especially Farrar, Hatchett, Venkayya, and Dzau, joined by Seth 
Berkley, the CEO of Gavi—moved out quickly to create a global structure 
specifically for Covid work. With particular support from the governments 
of France and Singapore, they partnered with the WHO to create the Access 


to COVID-19 Tools (ACT) Accelerator with a key vaccine pillar: an 
alliance for COVID-19 Vaccines Global Access, shortened as COVAX. 
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This diagram shows the sectors involved in global collaboration on the development and 
distribution of therapeutics and vaccines. Governments at all levels, non-governmental 
organizations, philanthropies, and the private biopharmaceutical industry all have important 
roles to play. During the Covid pandemic, emergency organizations like the Access to COVID- 
19 Tools (ACT) Accelerator were created to try to help coordinate these different sectors. 


COVAX had some special features, different from Warp Speed or a 
typical national program. Its leaders imagined it would buy billions of 
vaccine doses that could be made available not only to poorer countries, but 


to all countries based on need. COVAX also had some strong hedging 
features in mind. 

As COVAX was established, in the spring and early summer of 2020, 
there was a real danger that vaccine development might not work out well. 
Typically, vaccine candidates at the preclinical trial stage have only about a 
7 percent chance of success; even those that made it to clinical trials had 
only about a 20 percent chance. No one had ever developed a successful 
mRNA vaccine, yet.2 

Another risk was that the work might take more time. Danzig showed 
that a six-month goal was realistic if pursued with wartime dedication. 
Other proponents, like Hatchett, thought twelve to eighteen months was 
more likely, though still others thought even that time frame was a pipe 
dream. 

COVAX therefore had a broader portfolio of candidates than Warp 
Speed. COVAX eventually had contracts with eleven candidates and 
reserved rights to purchase from others. Thus, if there were problems in 
trials, COVAX would still be pooling risk and raising the odds that a 
collective investment would pay off. And, if production ramped up too 
slowly, COVAX could help distribute the fewer available vaccines to areas 
of greatest medical need, rich or poor. 

By May 2020 there were then parallel structures: America’s Operation 
Warp Speed and the global ACT Accelerator, which included COVAX. 
Warp Speed began picking its portfolio of vaccine candidates, led by 
science adviser Slaou1. COVAX began identifying its candidates, too, led by 
CEPI, headed by Hatchett. These lists overlapped with but were not 
identical to the Warp Speed list. 

COVAX immediately fell behind because of funding. Warp Speed had 
ready money from America’s federal government, which diverted money 
that had been appropriated to other programs. None of the COVAX funders, 
led by Gavi, were able or willing to draw down their cash reserves on a 
very large scale—billions of dollars—in the emergency. COVAX had to 
raise new money from governments and foundations. This took months. 

Meanwhile, key European governments were not standing still. The 
British government decided to step out on its own, with a program 
analogous to Warp Speed, that was ably led and designed well. 


The European Union held a pledging conference to raise money for an 
international Manhattan Project on vaccines and drugs. The goal was to get 
pledges of $8 billion. This effort slowed as the European Commission tried 
to reconcile the desires of twenty-seven national health authorities in 
organizing its collective procurement effort. Unlike the British, who were 
going their own way rather effectively, the EU did not use emergency 
procedures. It required that vaccines be fully certified by the European 
Medicines Agency. Within the EU, only Hungary adopted a mainly national 
approach to vaccine approval and procurement, turning to Russian and 
Chinese vaccines.4 

Instantly tracking what the United States was doing (Warp Speed was 
announced in mid-May 2020) and what was happening with COVAX, and 
impatient with the European Commission’s somewhat sluggish pace, about 
two weeks after the Warp Speed announcement, four European 
governments—France, Germany, the Netherlands, and Italy—announced 
that they would move ahead, working together to identify promising 
candidates and write contracts. The European Commission then followed 
their leads, starting to sign contracts by the end of August. These European 
decisions, following the U.S. example, made it clear that national, more 
self-interested, programs would lead the way, not the kind of collective 
global response embodied by COVAX.= 

By the late summer of 2020, the first phases of clinical trials showed 
which vaccine candidates were showing promise. The lead national 
governments, then the European Commission, all zeroed in on them and 
signed their contracts. The United States, out front with the earliest advance 
market commitments, was at the head of the line. As it raised its money, 
COVAX fell in at the back of this initial queue. Meanwhile, China and 
Russia were producing their own products. 

In many ways, this story turned out astonishingly well. Warp Speed’s 
tighter portfolio of candidates turned out to include multiple winners. As its 
leaders might acknowledge, they were both lucky and good. Thanks in part 
to organizations like the NIH and CEPI, much good work had been done on 
coronaviruses before the crisis. The mRNA candidates were triumphant 
rookie successes for that technology. The timelines for product 
development and successful trials met the most optimistic predictions, 


taking about eleven months from the time developers got the genetic 
sequence of the virus to the first emergency authorization by a stringent 
regulator (Pfizer being authorized by Britain’s regulator). 

Private industry ramped up to produce vaccine doses on a scale that also 
triumphantly exceeded all predictions of what could be done. One reason 
was that mRNA vaccines were easier to manufacture. But the private 
organization of the multinational supply chains, often aided by national 
governments, still succeeded beyond most expectations. 

In the pre-pandemic year, 2019, all vaccine production in the world 
totaled 5 billion doses. COVAX hoped that, by the end of 2021, the world 
might be able to produce 4 or 5 billion doses of the new Covid vaccines 
alone. That would have only been enough to provide adequate doses for 
about 30 percent of the global population, forcing difficult decisions about 
allocation. But, in fact, 11 billion doses of Covid vaccines were produced 
by the end of 2021. Covid vaccine production alone was thus more than 
twice as large as all vaccine production for all diseases in 2019.° 

The national governments that led production of the vaccines prioritized 
vaccinating all of their people before vaccinating almost any people 
elsewhere, even those whose health was most vulnerable or whose work 
(like healthcare workers) left them most exposed. The concentration of 
vaccine manufacturing capability in four highly populated areas of the 
world—the United States, Europe, India, and China—made it certain that 
the needs of those areas would be served first. 

There is still not a single Covid vaccine manufacturer in the Middle 
East. There is only one in sub-Saharan Africa. Analysts underestimated 
needs in poor countries, having little data about the impact of Covid in 
regions like Africa. 

The national approach therefore threatened to devastate equitable access 
to vaccines. Yet the scale of production was so enormous that, by the end of 
2021, the supply of vaccines saturated global demand. India contributed 
huge production and was part of global planning—a key partner in 
production of the Oxford-AstraZeneca vaccine. 

China was also a huge producer, but on its own, with a more 
problematical vaccine design. China and Russia were going their own ways, 
pledging to produce doses for friendly nations (“vaccine diplomacy”). 


By 2022, supply was no longer the main obstacle to vaccine uptake 
anywhere in the world. COVAX was able to help. Backed with money 
raised by Gavi, COVAX ended up spending about as much on vaccines as 
Warp Speed did, but it raised and spent the funds over two years instead of 
in one. These were monumental achievements. 


THE VALUE OF GLOBAL ACTION 


We of course assume that, in an emergency, national governments will 
make huge purchases from necessary companies. They are likely to find 
that their companies, and the discovery partners and the supply chains, are 
usually not “one country” concerns. Those who try to keep it all in one 
country (like China) are more likely to develop inferior products.4 

To cooperate on a large scale in an emergency, the preparations must be 
readied ahead of time. If major governments cooperate, they could develop 
global targets. They could then share the load of how to hit those targets. 
They could coordinate which supply chains they might commandeer and 
join in negotiating prices with the big firms. 

In April 2020, U.S. officials could have met with key allied counterparts 
and offered to share the burden of the advance market commitments. They 
could have conferred about who would subsidize whom and worked on 
common principles in their contracts. They could have set joint 
procurement targets that had the world’s eventual needs fully in view. The 
World Trade Organization’s Secretariat had an infrastructure for such 
exchanges that had a good reputation for keeping company information 
secret. 

Gavi and CEPI can be improved. But they were a preexisting setup that 
could have been used to help organize and sustain a global coalition on a 
much larger scale in April and May 2020. There was, sadly, no chance that 
the Trump administration of 2020 could have led the organization of such a 
pathbreaking global coalition. Predictably, that U.S. government preferred 
to go it alone. President Trump in fact withdrew the United States from the 
World Health Organization, blaming it for supposed complicity in the 
“China virus.” 


The WHO and other international organizations struggled to organize 
the Access to COVID-19 Tools Accelerator (ACT-Accelerator) and most of 
its effort just went into vaccines, through COVAX. COVAX was a positive 
miracle of improvisation. Created in hectic times, it has organized the 
purchasing and delivery of nearly 2 billion vaccine doses around the world.’ 

In other words, amidst so much dismal hand wringing about problems 
with international organizations, these efforts actually suggest what is 
possible. A quickly improvised creation like COVAX was the principal 
reason a substantial fraction of people in low-income countries were 
vaccinated at all. Also, since the immunization programs in those countries 
were geared to children, it took another feat of international improvisation, 
helped by organizations like UNICEF, to help so many national 
governments also get Covid jabs to their older citizens most in need. 

Yet these were triumphs of improvisation after the crisis had already 
begun. The key national leaders, starting with the United States, did not 
give programs like the ACT-Accelerator and COVAX a central place in 
their initial national plans. The result was that the ACT-Accelerator and 
COVAX effectively lost at least a year’s worth of possible progress, 
fighting against vaccine hoarding, export restrictions, and problems with 
manufacturers. 

A group of scholars led by Tom Bollyky and Jennifer Nuzzo pointed out 
that “these delays translate into millions of avoidable hospitalizations and 
deaths. They are mainly the result of inadequate global supplies of vaccine 
doses, and the challenges of planning, resourcing and implementing vast 
vaccination programs in countries with already strained health systems.” 

Governments, including the United States and China, and foundations 
gave money to COVAX, which only then could make deals to buy a 
portfolio of vaccines and arrange to distribute them. COVAX has strained to 
get the funds it needs. Because Gavi and others were not able or willing to 
draw on their own pre-crisis cash reserves, COVAX also did not have the 
capacity to make advance market commitments. The wealthier national 
governments then tied up most of the initial supplies being produced 
through much of 2021. 

Vaccine nationalism is understandable. The advantage of a global 
coalition of major vaccine or drug producers is not that the coalition leaders 


would ignore the needs of their own people. It is that they could form a 
plan, from the start, that would take the world into account. 

Absent such planning, what tended to happen was that countries hoarded 
their own supplies until they were sure they would have a surplus, then they 
might offer them up to COVAX. But it takes time to set up vaccine 
education campaigns, distribution networks, cold chain storage facilities, 
and people ready to do the work. 


“AMERICA FIRST” BACKFIRES 


In the short run, the America First vaccine strategy seemed to pay off for 
Americans. The U.S. government dominated industrial production for its 
needs. In 2021, American citizens had better access to better vaccines than 
the citizens of any other country in the world. 

Then the approach began to backfire. First, it backfired for American 
business. The Defense Production Act requirements actually discouraged 
production for non-Americans. Therefore, as they moved to serve the whole 
world, the main vaccine producers relied on businesses outside of America 
for those larger and longer-term global production plans. 

U.S. vaccine production peaked right away, having made its U.S. 
deliveries. Soon, the vaccine production in the EU overtook the United 
States. Pfizer and Moderna moved production overseas to circumvent the 
America First provisions that were tied to the federal aid that had given 
those companies their first mover advantage. As Chad Bown pointed out: 
“European supply chains provided 160 percent more total doses than the 
United States.” Even Pfizer-BioNTech and Moderna “each added much 
more production capacity to their supply chains in Europe than they did in 
the United States.”2 

India alone produced 40 percent more vaccines (mostly AstraZeneca) 
than did all the U.S. production in 2021 combined, though India kept much 
of its production to meet its own crisis. What happened was that, using the 
special powers of the Defense Production Act, the U.S. producers set up 
capacity to produce only for the U.S. government’s orders. The U.S. 
government had only ordered for U.S. use. So, as they aimed at the whole 
global market, Pfizer and Moderna chose to partner with European 


producers to ramp up capacity to produce not only for Europe but for the 
world.1! 

Had the contracts in both the United States and Europe been designed 
differently and been better coordinated from the start, they could have 
leveraged public investment to ramp up capacity to produce on a global 
scale. U.S. producers would have been part of the game to make vaccines 
for the whole world, not just the United States, and they would have both 
made more money and also helped the world. There could have been far 
more vaccines available to organizations, like COVAX, that were eager to 
distribute them. 

In July 2021 the Biden administration grasped the problem. It contracted 
for Pfizer to produce another 500 million doses for the rest of the world. 
But that contract still did not require Pfizer to ramp up production capacity, 
so the new U.S. order just took its place at the back of the queue./2 

Having limited global opportunities for American business, the America 
First strategy then compromised U.S. leadership in the global Covid war. 

From the start, the leading governments should have been coordinating 
their efforts for combating the next deadly virus. CEPI, created in 2016, has 
turned out to be a successful prototype for global sponsorship of proactive 
research and development. 

Then, once at war, the U.S. government could have joined with allies, 
like the European Union’s new Health Emergency Preparedness and 
Response Authority (created in September 2021) to drive global 
requirements for resilient portfolios of vaccines, therapeutics, and 
diagnostics. This coalition would then drive global coordination of national 
investments. 

We expect that coalition participants, like the United States and the EU, 
would have set targets and timetables to prioritize vaccine deliveries for 
their own citizens. But, in this coalition approach, the plans would have 
fully taken global needs into account from the start, recognizing the 
common threat if the virus raged unchecked everywhere else in the world. 

If COVAX had been fully funded and operational from the outset, it 
could have made large advance market commitments too. Knowing when 
supplies might arrive, COVAX and COVAX recipient countries would have 


been able to make delivery and education plans instead of trying to cope 
with unexpected, ad hoc donations. 

The allies should have set evolving specifications for what they wanted 
in quantity and quality across portfolios for vaccines, drugs, and 
diagnostics. The allies should have begun coordinating their procurements 
and supply chain management. They should have begun setting targets for 
what would be needed on a global scale, not just for their own communities. 
Vaccine production encountered supply chain issues across the world that 
required countries to coordinate their subsidies, figuring out how to set 
prices or guaranteed purchases to ramp up availability of inputs like lipid 
nanoparticles or bioreactor bags. 


THE POTENTIAL FOR U.S. LEADERSHIP OF A GLOBAL 
COALITION 


Over the last hundred years, little of significance has happened in global 
health without U.S. leadership. The U.S. government did make large 
contributions to COVAX. But had the Biden administration stepped up to 
own the global Covid response as the Bush 43 administration did with 
HIV/AIDS, a stronger coalition might have taken shape during 2021. That 
was the argument for proposals like the one in August 2021 from the Covid 
Collaborative, Duke University, and other partners for the Emergency Plan 
for Global COVID-19 Relief. What emerged instead, months later, was a 
modest global vaccination initiative from the U.S. Agency for International 
Development. 

The Biden administration at least recognized the problem. It promptly 
rejoined the World Health Organization in 2021. It issued a flurry of public 
initiatives: a global Covid summit in 2021, another in 2022. It announced a 
U.S.-EU initiative to work on coordinating global manufacturing and 
supply chains, though this has not yet led to any substantive results. 

The Biden administration also began reestablishing a reasonably orderly 
day-to-day crisis management effort led by its new coordinator, Jeff Zients. 
But the Biden administration did not develop an adequate, practical strategy 
to win the global Covid war. It did not develop a wartime coalition 


approach for the development, production, and delivery of medical 
countermeasures on a global scale. 

The net result was that, by late 2022, the global production of vaccines 
was on the right scale but still not well coordinated to meet global needs. A 
global outlook goes back to the way leaders put together their portfolios for 
investment. 

Both Warp Speed and COVAX made bets on the non-mRNA vaccines 
made by Johnson & Johnson, Oxford-AstraZeneca, and Novavax. Initially 
some bets turned out better than others. That was foreseeable; that is why 
the right approach was to invest across a broad portfolio. But, with a global 
perspective, speed to market is only one of the priorities. Other priorities 
would be usability in different parts of the world. 

For instance, one of the mRNA vaccines, made by Pfizer-BioNTech, had 
a difficult cold chain storage challenge. Moderna’s was only a little easier. 
But the Johnson & Johnson vaccine was much easier to transport and store. 
That would be a global factor. 

Also, the protein subunit vaccine, Novavax, had production difficulties 
and therefore was not a high priority for the U.S. and European consumers. 
But Novavax still commanded interest from a global perspective because it 
was much easier to transport and store. It might have been prioritized for 
Asian or African markets where cold chain requirements posed such 
problems. 

Or, to take another example, the U.S. FDA refused to endorse the 
Oxford-AstraZeneca vaccine because of concerns about blood clots. This 
decision was a close call from a purely U.S. point of view, given the 
alternatives available to U.S. consumers. But this debatable decision had 
large effects on the uptake of this vaccine in parts of the world that could 
have used it, given that it was easier to transport and store. 

Also, given the difficulties with vaccine uptake in much of the world, 
life-saving therapeutics should also have been a high priority from the start. 
We have already criticized the absence of a Warp Speed for therapeutics, 
such that they were not sufficiently available even in the United States. 
And, because resources were deferred from a global point of view as well, 
when Paxlovid cleared its clinical trials in late 2021, the rest of the world 
had to get in line behind the United States, which had already waited to buy 
the drug. 


As in the Second World War, the Covid war relied on a few major 
powers to help the rest of the world. If the handful of biological 
superpowers were to see their responsibility appropriately, they would also 
see that the rest of the world would, eventually, be a vital part of what 
would be needed in the future—for biomedical intelligence, necessary 
supplies, and a global set of partners and talent. That sense of responsibility 
would pay dividends, tangible and intangible, over time. The returns on 
investment, even in narrow economic terms, would be very great. 

The United States, the major European countries, and the major Asian 
powers have not yet joined forces effectively enough. Led by the charitable 
examples from Europe and the United States, they were eventually willing 
to donate what they could spare. But their original procurement and 
distribution plans were not designed with the world in mind. And, from the 
start, the Covid war has been a global war. 


11 
AMERICA THE COMPETENT? 


IR AN EARLY book about the pandemic, with the uplifting title Doom, Niall 


Ferguson thoughtfully observed that “pandemics, like world wars and 
global financial crises, are history’s great interruptions.... they are also 
moments of revelation.” One reason the American response to the pandemic 
was discouraging was because, at least at times and to many, our 
governance was seemingly revealed to have been so incompetent. If citizens 
do not believe their government can handle the largest emergencies, the 
republic is in trouble.+ 

That revelation was particularly distressing because it was the latest 
stumble in a series of tragic stumbles, including the catastrophes in Iraq and 
Afghanistan. And this was the performance of a country that once 
justifiably regarded itself, and was regarded by many non-Americans, as 
being best in world in handling large emergencies. America had been the 
exemplar of can-do, practically minded, public accomplishment. 

We have shown that, during the Covid war, a great many Americans 
actually did end up displaying that kind of will and know-how. One reason 
we wrote this book was to add that revelation, too: to notice these 
outstanding improvisations so that these lessons are not lost, but instead 
become our new foundation, for our country and the rest of the world, 
where many others learned lessons as well. 


STRATEGIC LESSONS 


We have learned that pandemics are an existential danger to our societies. 
We know that the next one could be much worse. There is a core lesson. 


The United States and other countries must consider how to make a 
profound shift, a paradigm shift, what a recent CEPI report rightly calls “a 
fundamental shift towards preparedness.”2 

In facing a possible pandemic, time is everything. A week can be the 
difference between an outbreak and an epidemic. A month can be the 
difference between a local epidemic and a global pandemic. This pandemic 
has been a planetary hit. Aside from the loss of life, its effects are still 
rippling through the world economy, blighting lives and intensifying 
conflicts, like the war in Ukraine. Throughout the Covid war, the 
combatants had a constant sense of being on the back foot, off balance, not 
ready enough. 

Few will quarrel with a goal of preparedness. Governments will embrace 
it. Some may even issue a strategy statement. 

At the start of this book, we spotlighted the importance of the “how.” In 
that recent CEPI report, which concentrated on the “how” of the hundred- 
day vaccine goal, its authors used the illustration of Formula 1 racing. All 
the teams could see that they needed to cut the time of the pit stop, which 
used to take more than a minute. If well executed it now takes, at most, a 
few seconds. 

Racing is a problem like ours, in which time is of the essence. The 
“how” part was not just a problem of drilling the teams. That was 
important, of course. But 


ultimately the transformation in pit-stop cycle times required a 
paradigm shift that involved redefining fundamental aspects of 
Formula 1, including the instrumentation for monitoring race 
performance, the design of the principal components of the race car 
and the types of tools used to maintain and change those 
components. This required adaptation across multiple disciplines of 
Formula 1, including technical research and design, development and 
testing, manufacturing and regulation. 


Pandemic preparedness is one of the few threats that genuinely deserves 
that intense level of attention. And this war yielded many insights about 
where to focus. 


Real policy work is less about what “should” be done and more about 
how to do it, a concept of operations. The best policy work turns how-to’s 
into routine exercises of desired capabilities. 

The failure to learn the lessons the pandemic should have taught played 
out again in the winter of 2022—23. The United States is experiencing a 
healthcare crisis from the convergence of respiratory viruses—RSV, 
influenza, and Covid. As in 2020, the crisis was foreseen. It hit overseas 
before it came to the United States. As in 2020, emergency preparations to 
stockpile and distribute crucial medications lagged, as did practical 
guidance for follow-through by physicians. As in 2020, efforts to develop 
and distribute new tests—like “multiplex” panel screens to check a set of 
respiratory ailments—have faltered. As in 2020, a sagging healthcare 
system lacked the financial incentives or readiness to handle surges of 
patients, including many children. And, as in 2020, the burden of these 
failures falls disproportionately on stricken families and battle-weary acute 
caregivers. 

Americans will muddle through the tripledemic, as they muddle through 
severe flu seasons. The healthcare system is not about to fail. But if the 
country can learn some of the lessons from the Covid war, Americans can 
do so much more to handle such events, the “normal” stresses from 
infectious disease, as well as the next giant outbreak. Good governments 
learn what to do from large emergencies and practice what they have 
learned in smaller ones. 

We now see the need for concerned governments to develop a whole 
new system for governing exceptionally risky biological research. We now 
see the need to build up a worldwide set of early warning radars that can 
give enough notice of an emerging threat, a system that does not have to 
rely on hollow commitments from countries that may be unwilling to sound 
an alarm. 

We see that any hope of containing an outbreak before it becomes a 
pandemic requires more ambitious and realistic national and international 
preparation. A basic requirement will be setups for biomedical surveillance 
that draw on our successful public-private experiments in this crisis, 
connecting the public health and healthcare systems. That biomedical 
surveillance must include ongoing gathering of evidence throughout the 
crisis, on how the enemy is evolving, and what defenses work best. Such 


readiness requires strong multinational capabilities to size up the character 
of the disease, quickly, even if outside experts cannot get to the site of the 
original outbreak (as they could not in this case) and without waiting for 
definitive certainties. 

The frontline fighters in the Covid war have learned an enormous 
amount about how best to prepare for the next war. To take the example of 
viral threats: there are at most a few dozen families of viruses that can 
infect humans. It is possible to work out basic vaccine designs for each 
family and test ways to manufacture these designs at scale. It will take years 
to build out these “vaccine libraries” but then, once the specific virus has 
been identified in a family, the design can quickly be tailored to that version 
of the virus. That design can then be paired to known, proven methods for 
how to produce it. This is the kind of work that can turn the “vaccines in a 
hundred days” dream to practical possibility. 

In the war we also learned more about how to prepare to produce tests at 
scale, and also about some of the best ways to use them in the field. We 
learned about the challenges of translating discoveries of new, good 
medicines into operational readiness so that they will actually be used, 
properly, in thousands of clinics or hospitals. 

The war has shown us that practical preparation means advance 
investment and ready access to emergency funds, along with a proactive 
and multi-year approach to preparing partnerships with private industry to 
meet public needs. We also learned, again, the value of a global coalition in 
fighting a global war. The benefits may flow to all but, at this stage of world 
history, a relatively small number of countries must take on the main 
responsibility for organizing such a coalition. The war illustrated that, too, 
both for better and worse. 

We have also learned a great deal about how to think about non-medical 
interventions in a health emergency. The United States went into this war 
with a concept that lockdowns might slow the spread and buy a little time. 
That concept was right. 

But what was to come next? The prewar concepts for a lockdown 
assumed that, if it did not quash the outbreak, the time might be used to 
distribute effective medicine and clinical guidance while getting to work on 
the vaccine. But, in this war, the United States had trouble accurately 
assessing the disease, lacked effective medicine on hand to treat it, and 


vaccines were still a number of months away. The lockdowns could not be 
sustained. But leaders did not develop and communicate practical 
alternative strategies. 

If community spread of the disease is inevitable and there are no 
effective medications on hand, leaders have to think hard about the practical 
objectives for their non-medical interventions. It is, of course, great to slow 
the spread. Fewer people get infected in a slower epidemic, even if rules are 
relaxed in the middle. Time gives doctors more of a chance to figure out 
how to treat the disease and spread the word. Covid patients received better 
treatment in November 2020 than they did in March or May. Time gets 
people a little closer to the availability of good drugs or vaccines.4 

But leaders will balance those benefits against the broader social costs. 
The highest priority objective of the non-medical measures should be, first, 
to protect the most vulnerable people and the hospitals that treat them and, 
second, help everyone return to work or school as soon as possible without 
adding much more risk to the risks they already face. 

The war illustrated a number of non-medical tools. The best improvisers 
showed that they could combine them in ways suited to the nature of the 
enemy and that were practical to the people who had to do the work. They 
helped people feel safer in returning to normal life. In this war we believe 
that such customized approaches became more and more feasible, at least 
by the autumn of 2020. This potential was not implemented quickly 
enough, with clear, realistic objectives in mind. 

We also learned some hard lessons about the importance of crisis 
communication that is well considered, honest, practical, and clear. Citizens 
can judge for themselves how well their leaders met this standard. 


LESSONS FOR INSTITUTIONS 


Few things are duller to read than suggestions about how to reorganize 
government institutions. Also, the people running all levels of government 
think they know better than outsiders how to organize what they do, and 
they are often right. 

What is most important is to specify what is to be done and have an 
operational conception of how to do it. Organization might, on a good day, 


actually follow function. 

With those caveats, it is worth stressing again, as we did in chapter 3, 
“The Defenders,” that the lessons we learned can only be applied as part of 
a coherent national health security enterprise. And our national effort will 
have to be linked globally in ways we outlined both in chapter 10 and in our 
chapter “Origins, Prevention, and Warning.” 

The national health security enterprise will need to have a focal point of 
operational leadership in a government department with stable 
appropriations. We think that department should be HHS, with the focal 
point a new undersecretary for health security. That executive should 
oversee the current assistant secretary for health (who looks after the Public 
Health Service), the ASPR, the CDC, and the department’s office of global 
affairs. Only national executive leadership can orchestrate real strategies to 
contain an outbreak and design, produce, distribute, and deploy the toolkits 
of countermeasures to help communities defend themselves. 

The White House is obviously important. In December 2022, the 
Congress legislated the creation of a new White House office outside the 
current domestic or national security structures. It is an Office for Pandemic 
Preparedness and Policy Response. Though the Biden White House had not 
asked for this, it will probably try to give it an important role, alongside the 
existing bureaucracies, including those elsewhere in the White House, 
already jostling for influence. 

But the White House is a poor place to base the management of large 
operations. There is no need to harp on the role of the president in a 
national crisis. What is worth noticing is that the usual interagency security 
process, the National Security Council process, is overburdened and 
overextended. Meanwhile, the structure for applying science policy, the 
National Science and Technology Council (NSTC), headed by the 
president’s science adviser, is nearly moribund and little used. 

In such a process, the president’s science adviser would become much 
more important, with the kind of clout Vannevar Bush had during the 
Second World War. The president’s science adviser might then be someone 
with a strong sense of how to relate science, practically, to the large work of 
governance, including a link to the new office for pandemic preparedness. 
President Biden’s current science adviser, Arati Prabhakar, is someone who 
could do this. Reliance on NSTC-NSC may also serve America on other 


subjects where twenty-first-century issues are not being addressed very well 
by mid-twentieth-century institutions. 

Our emphasis on the federal executive role is not a call for a federal 
monopoly on the national health security enterprise. It is a call to rebalance 
its management to make it more national, more operational, and less 
fragmented. As we pointed out in chapter 3, the current system is 
profoundly unbalanced. 

Good biomedical surveillance, a sense of what is happening and what 
works, and the fielding of medical countermeasures all rely on people and 
organizations closest to what is going on. Federalism is an asset. The legal 
tools and technical systems to pool local data for national assessment are 
still not good enough. In August 2022, CDC director Rochelle Walensky 
released an agenda for “Moving Forward.” It opened by declaring, “There 
is a strategic imperative to modernize CDC so that it consistently delivers 
public health information and guidance to Americans in real time.” That is a 
fair goal. Now comes the how part. 

On the front lines, we saw how the ad hoc fusion cells often put together 
by governors and mayors really helped bring people and their capabilities 
together during an emergency. These capabilities need to be regularized in 
peacetime, and not just in jurisdictions that experience hurricanes, fires, or 
tornadoes. 

Executive branch policymaking, working out of Washington at the 
undersecretary level, will be closer to centers of federal and state 
leadership. In this vision, a changed CDC still has a vital role. Playing to its 
core strengths, CDC can track and analyze what is going on—the hub of a 
national network of state, local, tribal, and territorial health departments out 
in the field, linked to their local healthcare providers. 


A SECRET OF AMERICAN GREATNESS 


Americans can reflect on a proud heritage, not far in the past, when they 
were known across the world for their practical can-do skills in everything 
from fixing cars to designing European recovery to putting a man on the 
moon. Again and again, they tackled apparently insurmountable problems, 
public and private, in a get-it-done spirit. At one level the Covid crisis is 


another depressing story of how twenty-first-century Americans have fallen 
short. 

Yet at another level, we show that many Americans rose to the 
challenge. The Covid crisis abounds with stories of desperate 
improvisations, in America and all over the world. Some succeeded; many 
failed. We hope our country will reflect on this war to prepare, not just for 
another pandemic, but for the kind of global emergencies that already seem 
to mark the twenty-first century, including changes in energy use and 
climate. 

There are obviously several ways to explain the decline in government 
performance and the collapse in public trust in the U.S. government since 
the high-water marks of the late 1950s and early 1960s. Since the early 
1960s, the government has tried to do much more, around the world and at 
home, and it is perceived to have often fallen short, sometimes 
catastrophically so. 

It is not very useful to blame the anti-Washington discourse. Such 
scapegoating of Washington is not new. It is an old, old theme in American 
history. Nor should we blame incompetent delivery of basic services, which 
is still reasonably good in America. 

Weak knowledge of the history of issues or even of the government’s 
own policy record, a superficial grasp of other communities or institutions, 
and a preoccupation with reactions to daily news: these too are symptoms. 
They are symptoms of a weakening capacity for in-depth professional 
assessment. 

Of course, the marked tendency to militarize policy, to rely on military 
instruments and military policymakers, repeated again in Operation Warp 
Speed, is no cure. It is another symptom of the breakdown, as American 
policymaking is dumbed down and becomes praetorian. 

Some of these problems can be blamed on bad structures and on 
polarized, dysfunctional politics. But that’s not all of the story. We have 
also learned lessons about the software of good governance. 

As the immensely powerful Qing empire in China began to decay in the 
early 1800s, a leading scholar started calling for reform of the Confucian 
system that selected and trained the country’s administrative elite. He 
looked around and saw “everything was falling apart... the administration 
was contaminated and vile.” The scholar, Bao Shichen, “found himself 


drawn toward more practical kinds of scholarship that were not tested on 
the civil service exams.”> 

Bao “would in time become one of the leading figures in a field known 
broadly as ‘statecraft’ scholarship,” an informal movement of Confucians 
who were deeply concerned with real-world issues of administration and 
policy. Tragically for Bao and many of his allies, their efforts were not 
enough. They could not reverse the decline of their empire. 

The U.S. government has plenty of problems too. Fortunately, it is not 
yet at the point the Qing dynasty reached. Americans’ seemingly bygone 
skills for policymaking and tackling emergencies were not in their genes or 
in the air. They need not be consigned to wistful nostalgia. The skills were 
specific. They were fostered by the surrounding culture. And they can be 
relearned. 
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PUBLICAFFAIRS 


ACRONYMS 


ASPR Assistant Secretary for Preparedness and Response (renamed in July 2022 to 
Administration for Strategic Preparedness and Response) 

BARDA Biomedical Advanced Research and Development Authority 

BSL Biosafety Level 

CDC Centers for Disease Control and Prevention 

CEPI Coalition for Epidemic Preparedness Innovations 

CFA Center for Forecasting and Outbreak Analytics 

CIADM Center for Innovation in Advanced Development and Manufacturing 

CMS Centers for Medicare and Medicaid Services 

COVAX COVID-19 Vaccines Global Access 

COVID-19 Coronavirus Disease 2019 

CSC Crisis Standards of Care 

DARPA Defense Advanced Research Projects Agency 

DHS Department of Homeland Security 

DPA Defense Production Act 

EUA Emergency Use Authorization 

EuroMOMO European mortality monitoring activity 

FDA Food and Drug Administration 

FEMA Federal Emergency Management Agency 

GISRS Global Influenza Surveillance and Response System 

H-CORE HHS Coordination Operations and Response Element 

HHS Department of Health and Human Services 

HRSA Health Resources and Services Administration 

KDCA Korea Disease Control and Prevention Agency 

LDT Laboratory-Developed Test 

MERS Middle East Respiratory Syndrome 

mRNA Messenger RNA 

NDMS National Disaster Medical System 


NIAID National Institute of Allergy and Infectious Diseases 


NIH 
NIOSH 
NSABB 
NSC 
OMB 
PanCAP 
PCR 
PDB 
PHEMCE 
PHEP 
PPE 
SARS 
SARS-CoV-2 
SNS 
USAID 
WHO 


National Institutes of Health 

National Institute for Occupational Safety and Health 
National Science Advisory Board for Biosecurity 
National Security Council 

Office of Management and Budget 

Pandemic Crisis Action Plan 

Polymerase Chain Reaction 

President’s Daily Brief 

Public Health Emergency Medical Countermeasures Enterprise 
Public Health Emergency Preparedness 

Personal Protective Equipment 

Severe Acute Respiratory Syndrome 

Severe Acute Respiratory Syndrome Coronavirus 2 
Strategic National Stockpile 

United States Agency for International Development 
World Health Organization 


ABOUT THE COVID CRISIS GROUP 


At the end of 2020, about a year into the pandemic, a group of scientists 
discussed the need for a national commission to learn lessons from this 
latest world war, against COVID-19. To them the need seemed obvious. 
One participant in those discussions was Eric Schmidt, the former Google 
executive. He had served on President Barack Obama’s board of science 
advisors. Schmidt decided to help sponsor planning for a Covid 
commission. To that end, Schmidt’s foundation, Schmidt Futures, helped 
organize a consortium with three other foundations: The Rockefeller 
Foundation, the Skoll Foundation, and Stand Together. Each contributed 
equal funds. The sponsors played no part in drafting or editing this report or 
its recommendations. Joining the effort was the Covid Collaborative, a 
group of experts and leaders in health, education, and the economy who 
represented the diversity of America. The Center for Health Security at 
Johns Hopkins University and CSIS Global Health Policy Center provided 
valuable support during our initial commission planning phase, as did the 
University of Virginia’s Miller Center of Public Affairs. 

The Covid Commission Planning Group turned into a Covid Crisis 
Group, directed by Philip Zelikow. A history professor at the University of 
Virginia and former official in several administrations of both parties, and 
leader of other commissions and study groups, he had been the executive 
director of the federal agency, the 9/11 Commission. 

The book is truly a group project. Most people who publish in the 
sciences are used to working in teams. Zelikow held the pen, but every 
person listed below was actively involved as a co-author, even though not 
every author endorses every statement in the book. They contributed their 
views as individuals, and this book does not express the views of any 
institution. 

The members of the group participated in the many listening sessions, 
which themselves became occasions for debate. They offered broad 


directional advice, drafted whole sections of text, debated the direction of 
the draft, and offered repeated comments and line edits on successive drafts. 

The group had a small regular staff. Stephanie Kaplan, another veteran 
of the 9/11 Commission, was the chief of staff. As special assistant, 
Brandon Kist was a key researcher in assembling our final report; he also 
organized and drafted memoranda for the record for almost all of our 
listening sessions. Linda Listrom, a lawyer with extensive experience in 
complex investigations, served on the staff, as did Celeste Ward Gventer 
and Scott Lindsay until both returned to public service at the Department of 
Defense and city of Seattle, respectively. Matthew Boyce provided early 
research assistance. 

Richard Danzig and Luciana Borio were advisers to the group and 
offered comments on our evolving manuscript. 

In addition to Zelikow, the other members of the Covid Crisis Group 
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Edmond and Lily Safra Center for Ethics, Harvard University 
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Bush 
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George W. Bush 


EZEKIEL J. EMANUEL, vice provost for Global Initiatives and chair of the 
Department of Medical Ethics and Health Policy, University of 
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School of Hygiene and Tropical Medicine, and former Head, Centre on 
Global Health Security, Chatham House, London 


KENDALL Hoyt, Assistant Professor, Geisel School of Medicine, Senior 
Lecturer, Thayer School of Engineering, and Faculty Director, Pandemic 
Security Project at the Dickey Center, Dartmouth College 
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Law School, and professor, Pritzker School of Medicine, University of 
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Mark MCCLELLAN, former FDA commissioner, former CMS administrator, 
and director, Duke-Margolis Center for Health Policy, Duke University 


CARTER MECHER, Medical Advisor, The Public Health Company; former 
Senior Medical Advisor, Office of Public Health, U.S. Department of 
Veterans Affairs; and former Director of Medical Preparedness Policy, 
White House Homeland Security Council and National Security Staff 


MICHAEL OSTERHOLM, director, Center for Infectious Disease Research and 
Policy (CIDRAP), University of Minnesota 
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California, San Francisco (UCSF) School of Medicine 
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SOURCES 


Our group began its work as the Covid Commission Planning Group in 
February 2021. In preparation for a possible commission, we held 195 
listening sessions with 274 participants. These sessions encompassed a 
broad spectrum of experts on the Covid crisis, including physicians, 
scientists, survivors and advocacy groups, public health experts, 
economists, academics, business executives, federal, state, and local 
government officials, congressional leaders and staff, and many others. 
Most of these sessions took place in 2021 and early 2022 over 
videoconference. Almost all were then summarized in memoranda for the 
record. We will deposit these and other materials as historical records. 

The people we talked to are listed below. This is just a sample of the 
people we could, and perhaps should, have spoken with. 

While we were conducting these listening sessions, our group organized 
task forces to conduct background research. In the first phase, in the first 
half of 2021, we obtained valuable research support from experts in the 
Center for Health Security at Johns Hopkins University and in the Global 
Health Policy Center at the Center for Strategic and International Studies. 
In our next phase, in the rest of 2021 and on into 2022, we organized into 
task forces that developed scope papers, held a number of group 
discussions, and gathered twice, in person, to discuss and refine the work. 

We have looked at several congressional reports about the crisis. We 
found it quite valuable to supplement our own listening sessions with the 
transcribed interviews of a number of leading officials conducted in late 
2021 and 2022 by majority and minority staff of the House Select 
Subcommittee on the Coronavirus Crisis. These were not public hearings, 
but some of these transcribed interviews have been made public. We also 
welcomed and benefited from the strong investigative work into the 
organization of federal crisis management in the early months of the crisis 
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Quotations that are not attributed in the notes derive from listening 
sessions, task force meetings, and other outreach performed by our group. 


NOTES 


CHAPTER 1. FROM TRAGEDY TO POSSIBILITY 


1. One of the classic works on historical pandemics is William H. 
McNeill, Plagues and Peoples (New York: Anchor Books, 1976); a recent 
distillation with a careful bibliography is Christian W. McMillen, 
Pandemics: A Very Short Introduction (New York: Oxford University Press, 
2016). The definitive account of the 1918—19 influenza pandemic, at least 
for the United States experience, is John M. Barry, The Great Influenza: 
The Epic Story of the Deadliest Plague in History (New York: Viking 
Penguin, 2004). For a good overview of the historical context and societal 
implications of COVID-19 see Nicholas A. Christakis, Apollo s Arrow: The 
Profound and Enduring Impact of Coronavirus on the Way We Live (New 
York: Little, Brown Spark, 2020). An early focus on American state 
capacity was Brink Lindsey, “Incapacitated: How a Lack of State Capacity 
Doomed Pandemic Results,’ Niskanen Center State Capacity Project, 
October 24, 2022 (online). For more on the “software” of public problem- 
solving see Philip Zelikow, “To Regain Policy Competence: The Software 
of American Public Problem-Solving,” Texas National Security Review 2, 
no. 4 (September 2019): 110-127. 

2. One early effort to compare infection fatality rates (IFRs) from 
COVID-19 to the 1918 influenza arrived at a rough estimate of an 0.5 
percent IFR for COVID-19 and a 2 percent IFR for the 1918 influenza, 
implying the latter was four times more lethal. See Daihai He et al., 
“Comparing COVID-19 and the 1918-19 Influenza Pandemics in the 
United Kingdom,” International Journal of Infectious Diseases 98 
(September 2020): 67—70. 

3. For a comparison of SARS-CoV-1 and SARS-CoV-2 see Nicholas 
Christakis, “Nicholas Christakis on Fighting Covid-19 by Truly 
Understanding the Virus,” Economist, August 10, 2020 (online). 


4. “Trump was a comorbidity” came from one of our group members in 
a 2021 discussion. Michael Lewis also heard the same expression from one 
of his sources, quoted in the prologue of The Premonition: A Pandemic 
Story (New York: Norton, 2021). 

5. Global and U.S. premature death figures are sourced from the 
Economist’s excess death estimates. See “The Pandemic’s True Death Toll,” 
Economist, updated October 25, 2022 (online). For one-third were young or 
middle-age, see “Excess Deaths Associated with COVID-19,” Centers for 
Disease Control and Prevention dashboard and dataset, updated January 4, 
2023 (online). The United States suffered a drop in life expectancy larger 
than the drop it suffered during the Second World War, see Jonas Schöley et 
al., “Life Expectancy Changes Since COVID-19,” Nature Human 
Behaviour, October 17, 2022 (online). 

6. Hospitalization number is based on data from the CDC’s “COVID 
Data Tracker” and estimates provided in Alexia Couture et al., “Estimating 
COVID-19 Hospitalizations in the United States with Surveillance Data 
Using a Bayesian Hierarchical Model: Modeling Study,” JMIR Public 
Health and Surveillance 8, no. 6 (June 2022): 34296. For Covid’s impact on 
the elderly see “Hospitalization and Death by Age,” Centers for Disease 
Control and Prevention, updated September 16, 2022 (online); on rural 
communities see Lauren Weber, “Covid Is Killing Rural Americans at 
Twice the Rate of Urbanites,” Kaiser Health News, September 30, 2021 
(online); on racial minorities see Latoya Hill and Samantha Artiga, 
“COVID-19 Cases and Deaths by Race/Ethnicity: Current Data and 
Changes over Time,” Kaiser Family Foundation brief, August 22, 2022 
(online). 

7. For excess mortality data and analysis see Lauren M. Rossen et al., 
“Excess All-Cause Mortality in the USA and Europe during the COVID-19 
Pandemic, 2020 and 2021,” Scientific Reports 12, no. 1 (November 2022): 
18559; “Excess Deaths Associated with COVID-19,” CDC, updated 
January 4, 2023 (online); “Global Excess Deaths Associated with COVID- 
19, January 2020—December 2021,” World Health Organization summary 
and dataset, May 2022 (online); and “The Pandemic’s True Death Toll,” 
Economist, updated October 25, 2022 (online). 

8. In 2020, the median age for the United States was 37.5 years and for 
the EuroMOMO group it was 41.5 years. For country median age data see 


United Nations, Department of Economic and Social Affairs, Population 
Division, World Population Prospects 2022, 2022 (online). For Florida’s 
median age see “New Census Bureau Visualization Shows Broad Variations 
in Age Structure by State and County,” United States Census Bureau, July 
19, 2022 (online). For the significance of median age in COVID-19 
mortality see Xue-Qiang Wang et al., “Association between Aging 
Population, Median Age, Life Expectancy and Mortality in Coronavirus 
Disease (COVID-19),” Aging 12, no. 24 (November 2020): 24570-24578. 

9. For 391,000 fewer deaths see Rossen et al., “Excess All-Cause 
Mortality in the USA and Europe during the COVID-19 Pandemic, 2020 
and 2021.” A difficulty in comparing all-cause mortality is that there may 
be some additional causes in the United States that aren’t entirely related to 
COVID-19, such as overdose and firearm-related deaths. One study 
estimates excess overdose mortality in 2020 at 7,600; see Abigail R. Cartus 
et al., “Forecasted and Observed Drug Overdose Deaths in the US During 
the COVID-19 Pandemic in 2020,” JAMA Network Open 5, no. 3 (March 
2022): 223418. Another study estimates that there were over four thousand 
excess deaths from firearm violence in 2020; see Shengzhi Sun et al., 
“Analysis of Firearm Violence during the COVID-19 Pandemic in the US,” 
JAMA Network Open 5, no. 4 (April 2022): 229393. This, too, is part of a 
pattern of the pandemic exacerbating all the other prevailing ills. According 
to the U.S. Department of Veterans Affairs, U.S. service member deaths in 
World War II were 405,399. See Department of Veterans Affairs, 
“America’s Wars,” VA Office of Public Affairs, May 2021 (online). 

9The differential in excess deaths estimate comes from analysis of 
mortality rates and vaccine and booster uptake between the United States 
and EuroMOMO countries in 2022. See “Cumulative Confirmed COVID- 
19 Deaths per Million People,” Our World in Data, accessed November 13, 
2022 (online) and “COVID-19 Vaccine Booster Administered per 100 
People,” Our World in Data, accessed November 13, 2022 (online). 

10. For the $5 trillion estimate see Congressional Budget Office, The 
Budgetary Effects of Laws Enacted in Response to the 2020 Coronavirus 
Pandemic, March and April 2020, June 2020 (online) and Congressional 
Budget Office, The Budgetary Effects of Major Laws Enacted in Response 
to the 2020—2021 Coronavirus Pandemic, December 2020 and March 2021, 
September 2021 (online). 


11. Bryan W. Roberts, “The Macroeconomic Impacts of the 9/11 Attack: 
Evidence from Real-Time Forecasting,” Department of Homeland Security 
working paper, August 2009 (online). 

12. David M. Cutler and Lawrence H. Summers, “The COVID-19 
Pandemic and the $16 Trillion Virus,” JAMA 324, no. 15 (October 2020): 
1495-1496. 

13. For “spending billions to save trillions” see Susan Athey et al., 
“Expanding Capacity for Vaccines against COVID-19 and Future 
Pandemics: A Review of Economic Issues,” National Bureau of Economic 
Research working paper, July 2022, 25 (online). For the cost of Operation 
Warp Speed see Congressional Research Service, “The U.S. Government’s 
Role in Domestic and Global COVID-19 Vaccine Supply and Distribution: 
Frequently Asked Questions,” February 17, 2022 (online). 

14. Johns Hopkins Center for Health Security, Global Health Security 
Index, October 2019 (online). 

15. Fareed Zakaria, Ten Lessons for a Post-Pandemic World (New York: 
W.W. Norton, digital ed. 2020), 29. 

16. Adam Taylor, “How the $1.9 Trillion U.S. Stimulus Package 
Compares with Other Countries’ Coronavirus Spending,” Washington Post, 
April 5, 2021 (online). 

17. See He et al., “Comparing COVID-19 and the 1918-19 Influenza 
Pandemics in the United Kingdom,” 67—70. 

18. Quotes from Zakaria, Ten Lessons for a Post-Pandemic World, 28— 
29 (digital). 

19. George Marshall radio address, April 1947, quoted in Philip 
Zelikow, “George C. Marshall and the Moscow CFM Meeting of 1947,” 
Diplomacy and Statecraft 8, no. 2 (1997): 97, 116. 

20. Michael Lewis, The Fifth Risk (New York: W.W. Norton, digital ed. 
2018), 25-26. 

21. Lewis, The Fifth Risk, 24 (digital). 

22. Deborah Birx, Silent Invasion: The Untold Story of the Trump 
Administration, Covid-19, and Preventing the Next Pandemic Before It’s 
Too Late (New York: Harper, digital ed. 2022), 153. 

23. See John M. Barry, Rising Tide: The Great Mississippi Flood of 
1927 and How It Changed America (New York: Simon & Schuster, 1997). 


24. Ariana Eunjung Cha, “10.5 Million Children Lost a Parent or 
Caregiver Because of Covid, Study Says,” Washington Post, September 6, 
2022 (online). 

25. For more on the experience of Long Covid see Fiona Lowenstein, 
ed., The Long COVID Survival Guide: How to Take Care of Yourself and 
What Comes Next—Stories and Advice from Twenty Long-Haulers and 
Experts (New York: The Experiment, 2022). For the costs of Long Covid 
see David M. Cutler, “The Costs of Long COVID,” JAMA Health Forum 3, 
no. 5 (May 2022): 221809. 

26. One bill to create a commission cleared committee in the Senate by a 
wide bipartisan margin in March 2022 but never got a floor vote. “HELP 
Committee Passes Murray-Burr PREVENT Pandemics Act in 
Overwhelming Bipartisan Vote,” U.S. Senate Committee on Health, 
Education, Labor, and Pensions press release, March 15, 2022 (online); 
Washington Post Editorial Board, “Congress Has Not Stepped Up to Fight 
Covid-19—or the Next Pandemic,” Washington Post, January 8, 2023 
(online). 

27. The full quote from Kingdon reads: “There is a difference between a 
condition and a problem. We put up with all manner of conditions every 
day: bad weather, unavoidable and untreatable illnesses, pestilence, poverty, 
fanaticism.... Conditions become defined as problems when we come to 
believe that we should do something about them.” From John W. Kingdon, 
Agendas, Alternatives, and Public Policies (Boston: Little, Brown, 1984), 
115. 


CHAPTER 2. ORIGINS, PREVENTION, AND WARNING 


1. Among the books and articles already published on the origins of the 
COVID-19 pandemic, some contrasting views are ably explained in Martin 
Enserink, “‘Lab-leak’ and Natural Origin Proponents Face Off—Civilly— 
in Forum on Pandemic Origins,” Science (with associated video), 
September 30, 2021 (online); Nicholas Wade, “The Origin of COVID: Did 
People or Nature Open Pandora’s Box at Wuhan?” Bulletin of the Atomic 
Scientists, May 5, 2021 (online); David Quammen, Breathless: The 
Scientific Race to Defeat a Deadly Virus (New York: Simon & Schuster, 


digital ed. 2022), chapters 60-71; and Jeremy Farrar and Anjana Ahuja, 
Spike: The Virus vs. The People—The Inside Story (London: Profile Books, 
digital ed. 2021), chapters 2—3. For background on the proliferation of labs 
doing high-risk research see Smriti Mallapaty, “COVID Prompts Global 
Surge in Labs That Handle Dangerous Pathogens,” Nature, October 11, 
2022 (online). On efforts to govern the most risky research see Jocelyn 
Kaiser, “Making Trouble,” Science, October 19, 2022 (online), and Jaspreet 
Pannu et al., “Strengthen Oversight of Risky Research on Pathogens,” 
Science 378, no. 6625 (December 2022): 1170-1172. On the clandestine 
Soviet biological weapons program see Milton Leitenberg and Raymond 
Zilinskas, The Soviet Biological Weapons Program: A History (Cambridge, 
MA: Harvard University Press, 2012) and David Hoffman, The Dead Hand 
(New York: Doubleday, 2009). 

For the emergence of SARS-CoV-1 see David Cyranoski, “Bat Cave 
Solves Mystery of Deadly SARS Virus—and Suggests New Outbreak 
Could Occur,” Nature, December 1, 2017 (online). 

2. David Stanway, “Explainer: China’s Mojiang Mine and Its Role in the 
Origins of COVID-19,” Reuters, June 9, 2021 (online). 

3. Denise Grady, “Camels Linked to Spread of MERS Virus in People,” 
New York Times, February 25, 2014 (online). 

4. Peter Li, “Reopening the Trade after SARS: China’s Wildlife Industry 
and the Fateful Policy Reversal,” Environmental Policy and Law 50, no. 3 
(December 2020): 251-267. 

5. Michael Worobey et al., “The Huanan Seafood Wholesale Market in 
Wuhan Was the Early Epicenter of the COVID-19 Pandemic,” Science 377, 
no. 6609 (July 2022): 951-959. 

6. Chen Wang et al., “A Novel Coronavirus Outbreak of Global Health 
Concern,” Lancet 395, no. 10223 (February 2020): 470-473. 

7. Jonathan E. Pekar et al., “The Molecular Epidemiology of Multiple 
Zoonotic Origins of SARS-CoV-2,” Science 377, no. 6609 (July 2022): 
960-966. 

8. Edward C. Holmes et al., “The Origins of SARS-CoV-2: A Critical 
Review,” Cell 184, no. 19 (September 2021): 4848—4856. 

9. Jayson S. Jia et al., “Population Flow Drives Spatio-Temporal 
Distribution of COVID-19 in China,” Nature 582, no. 7812 (April 2020): 
389-394. 


10. Jon Cohen, “Anywhere But Here,” Science, August 18, 2022 
(online). 

11. Dennis Normile, “Mounting Lab Miscues Raise SARS Fears,” 
Science, April 27, 2004 (online). 

12. For NSABB proposed guidelines see National Science Advisory 
Board for Biosecurity, Recommendations for the Evaluation and Oversight 
of Proposed Gain-of-Function Research, May 2016 (online). For HHS- 
sponsored work see U.S. Department of Health and Human Services, 
Framework for Guiding Funding Decisions about Proposed Research 
Involving Enhanced Potential Pandemic Pathogens, 2017 (online). 

13. Dake Kang et al., “China Clamps Down in Hidden Hunt for 
Coronavirus Origins,” AP, December 30, 2020 (online); Eva Dou, “Wuhan 
Lab’s Classified Work Complicates Search for Pandemic’s Origins,” 
Washington Post, June 22, 2021 (online). 

14. Scott Shane, “F.B.I., Laying Out Evidence, Closes Anthrax Case,” 
New York Times, February 19, 2010 (online). 

15. Filippa Lentzos and Gregory Koblentz, “Fifty-nine Labs around 
World Handle the Deadliest Pathogens—Only a Quarter Score High on 
Safety,” Conversation, June 14, 2021 (online). 

16. For agencies of the U.S. government see Sharon Lerner et al., “NIH 
Documents Provide New Evidence U.S. Funded Gain-of-Function Research 
in Wuhan,” Intercept, September 9, 2021 (online). 

17. Sheri Fink and Mike Baker, ““‘It’s Just Everywhere Already’: How 
Delays in Testing Set Back the U.S. Coronavirus Response,” New York 
Times, March 10, 2020 (online). 

18. James Gorman, “China’s Ban on Wildlife Trade a Big Step, but Has 
Loopholes, Conservationists Say,” New York Times, February 27, 2020 
(online). 

19. The 2019-nCoV Outbreak Joint Field Epidemiology Investigation 
Team, “An Outbreak of NCIP (2019-NCoV) Infection in China—Wuhan, 
Hubei Province, 2019-2020,” China CDC Weekly 2, no. 5 (January 2020): 
79-80; Chaolin Huang et al., “Clinical Features of Patients Infected with 
2019 Novel Coronavirus in Wuhan, China,” Lancet 395, no. 10223 
(February 2020): 497-506. 

20. Ewen Callaway, “China Coronavirus: Labs Worldwide Scramble to 
Analyse Live Samples,” Nature, January 31, 2020 (online). 


21. For more on the bio revolution see Michael Chui et al., The Bio 
Revolution: Innovations Transforming Economies, Societies, and Our Lives, 
McKinsey Global Institute, May 13, 2020 (online). 

22. For details on the disclosure of the Soviet biological weapons 
program and subsequent diplomacy see Philip Zelikow and Condoleezza 
Rice, To Build a Better World: Choices to End the Cold War and Create a 
Global Commonwealth (New York: Twelve, 2019), 258—262, 316, 327. 

23. On the clandestine Soviet biological weapons program see 
Leitenberg and Zilinskas, The Soviet Biological Weapons Program and 
Hoffman, The Dead Hand. 

24. Charles Perrow, Normal Accidents: Living with High-Risk 
Technologies (New York: Basic Books, 1984). 

25. Paul Berg, “Asilomar 1975: DNA Modification Secured,” Nature 
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